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Reliance Bulletin 35C 
gives complete specifications. 
Write for your free copy today. 
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Here are three types of Reliance Filters 

protect mecers, regulators and Ras ; 
ances from impurities such as dust dn 
and scale. 


TYPE “B” FILTER 


This filter is used extensively with ind. 
vidual appliances such as water heater 
ranges, furnaces, etc., and is recommends 
for general use on house service lings js 
dust areas of the distribution system }, 
will protect the regulator, meter and hou 
piping from dust, dirt, scale, etc. that peor 
sO expensive in Operation and maine 
nance. It is made with 44” or 1” standy! 
pipe connections. Replacement of filter. 
ments, when necessary, can be made » 
the job. Filter may be in a horizontal » 
vertical position. 
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This high capacity filter is recommen 
for use on distribution and industry 
services where larger volumes occur. Ty 
screwed type connections and the Series}! 
flanged connections are suggested fy 
working pressures up to 150 psi Te 
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pressures up to 300 p.s.t. 
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Packaging makes Squore “‘Gee" Fittings easy 
to handle, easy to stock, protects ageinst loss 
or damage right to the point of installation. 
Packaged Fittings stay clean and solable. 





AREHOUSES: New York ¢* Philadelphio °* Atlanta 


St. Lovis °* Minneapolis 





PIPE FITTINGSI 


GraBLer Square “Gee"’ Fittings are famous for 3 advan- 


tages that have won them acceptance by the trade— 


Package-Protection that makes fittings easier to handle, 


easier to stock, and protects them from loss, damage 


and dirt. 


. f ” 
Square "Gee" quality, the “G = mark tells at once that 


the fitting is good—it has won its place with all who 


use fittings. 


Mechanical advantages, clean threads, smooth cham- 


fers, uniform walls, strength that users want. 


These advantages save you time, save you trouble, make 
it easier to stock and sell Grabler Square “Gee” Fittings. 


Your wholesaler has them. Order them by name. 


THE SQUARE “GEE” LINE INCLUDES: Malleable Fittings, 
AAR Fittings, Unions, Rail Fittings, Cast Iron Steam Fit- 
tings, Cast Iron Drainage Fittings, Patented Drainage Fit- 
tings, Copper Tube Solder-Joint Fittings, Cast Brass Solder- 
Joint Drainage Fittings, Steel Pipe Nipples, Hangers. 





Pittsburgh 
Denver °* 


© Cincinnati 
San Francisco 


Over 50 Years Manufacturers of Quality Pipe Fittings 
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New Orleans 
Los Angeles 


Dallas 
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IN THIS ISSUE .... 


One of the outstanding engineering events of 
the year was the facsimile demonstration held 
last month—sponsored by GAS magazine in 
cooperation with Motorola, NEA, and Texas 
ilinois Natural Gas Pipeline Co. The dramatic 
manner in which the dependability of micro- 
wave for carrying electronic reproductions of 
pipeline records, letters, photos and graphs 
was confirmed is told on pages 107-120. 


SEPTEMBER 1955 








NUMBER 9§ 











The Place of Computers in Gas Piping Network Analysis 
By J. Fred Ebdon 






Fairless Works Achieve Close Control in Mixing Fuel Gases 
By Jack E. Webber 







Performance of a Meter Shop Under an Incentive Wage Rate 
By George K. Bachmann 







The New Gas Transmission and Distribution Piping Code 
Part 8—Code's Outline Is Pattern for Top-Managed 
Maintenance Plan 


By Fred A. Hough 









Security Principles for the Gas Utility 






Quick Action Traces Water Heater Dip Tube Trouble, 
Leads to Revised Requirements 







Pipeline Section — 






The GAS Facsimile Demonstration By Frank Chapman 





Part 1—Report of the Test 








Part 2—How the Fax Equipment Transmits the Copy 





Part 3—Special Microwave Channel Was Engineered 





Part 4—Operating People See Demonstration as 
Confirmation of Microwave Reliability 





Pipeline Telemetric Control Sent on a Standard Teletype Circuit 
By James R. Cunningham 






Fighting Detonation With Conditioned Scavenged Air 
By F. R. Cramer 





39 


40 


39 


6] 


69 


107 


107 





112 


114 


12] 


128 





Editorial Comment — 


Thermally Thinking, 


by William W. Clark 6 
Highlights 
Regulatory and 

Legislative Trends 1! 


Technical Trends, 
by Guy Corfield 15 


Communications, 


by Frank Chapman 137 


News Developments — 
PSC ruling on utility sale 
of stock upheld by court 80 
Utilities helping Coleman test 
motor air conditioners 85 


Six month shipment mark set 
by gas field furnaces 85 


FPC rules producers rates 
properly rejected 138 

Lone Star would sell gas to 
Natural Gas Pipeline 144 


FPC approves plans of 
Montana-Dakota utilities 146 





Departments — 


Associations 70 
Current Reading 72 
People 74 
Calendar 90) 
Digests of New Products and 
Trade Literature 92 
Pipeline People 152 
Progress Reports 154 
Advertisers Index 158 











United States and possessions and Canada (in advance): $1.00 per copy; 






PROPANE GASES; BOTTLED GAS 
tered, U. S. Patent Office. 








GAS is published monthly by Jenkins Publications, Inc., 198 South Alvarado Street, Los Angeles 57, California. Subscription price: 
one year, $2.00; two years, $3.00. Mexico, South and 

Central America, Caribbean Area: one year, $3.00; two years, $5.00. All other countries: $10 per year. 
= ge 4 Acceptance under Section 34.64 P.L.GR. authorized. Member: Business Publications Audit of Circulation, 
Publications, inc. GAS is indexed yr by Engineering Index inc. Publishers: BUTANE-PROPANE NEWS; H BUTANE- 
ANUAL: Annual BUTANE-PROPANE Catalog; WESTERN METALS. The name “GAS” is regis- 





Inc., National Business NB? 
andbook 


GAS—September, 1% 









a, 























DON’T TAKE 
A CHANCE: 














_ VACUUM CLEAN 
HAZARDOUS LOCATIONS 

IN COMPLETE 

SAFETY... FOR 

| ADDED SAFETY 








5 
4 Doyle 3 U. L. APPROVED’ FOR Class 1, Group D 
HAZARDOUS LOCATIONS 
“ — cn HAZARDOUS LOCATIONS | Class 2, Group G 
Don't take unnecessary chances .. . improve your safety record by maintaining “good 
housekeeping” in critical areas with a Doyle Explosion Proof Vacuum Cleaner. 
*The motor, switch, tank, hose, every 

70 part of the Doyle EXPLOSION As part of your regular cleaning schedule, this portable, lightweight vacuum is safe 

7? PROOF Vacuum Cleaner is U. L. ap- for recovery of liquids or dry materials in atmospheres containing highly explosive 

proved for safe operation in the or inflammable dust and gases. The entire unit is static conductive and has been 

74 presence of .. tested and approved by Underwriters’ Laboratories as explosion proof. 

90 1. Atmospheres containing gasoline. Use the Doyle Explosion Proof Vacuum Cleaner as you would an ordinary heavy 
hexane, naphtha, benzine, bu- duty industrial vacuum. The big difference is, now you can clean floors, walls, bins, 
tane, propane, alcohols, acetone, beams, pipes or ceiling in hazardous areas. In many cases daily use of this rugged 

9? benzol, lacquer solvent vapors, machine does a rapid and efficient job of guarding against an explosion or fire. 
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Atlantic City? Not again! 








Gas appliance manufacturers, according to a GAMA announcement 
of a couple months ago, have once again turned thumbs down on Atlan- 
tic City for 1956. But not so AGA. We're wondering why. 






The Atlantic City convention-exposition, with AGA holding the 
convention and GAMA showing off its wares, was decimated in 1954 
by a decision of the manufacturers. As everyone who has been in the gas 
industry for as much as three years knows, the joint affair was a real 
tradition, having been held biennially from 1936 through 1952. This, 
we were told, was why the AGA convention reverted to the Atlantic 
beachtown every even-numbered year. Here was the place that was 
geared to handle the crowd and the exhibition. We always accepted the 
latter half of this argument without question, although there were times 
when the temptation was rather strong to tape-measure a few other ex- 
hibition halls, just to see. 

Anyway, as of 1954 the question of the validity of the argument was 
no longer of any importance. GAMAns, many of whom had grumbled 
for years because of the cost of the venture, particularly when stacked 
up against results, voted to pull out their show. AGA, long since com- 
mitted, went ahead bravely, holding an exhibition-less convention in the 
great windy, shell-like hulk that is Atlantic City out of season. 

Now GAMA has voted against the 1956 show. Is there any reason 
to believe the manufacturer-members will change their minds in 1958? 
Or 1960? Meantime, AGA is committed for 1956 (and for 1957, in 
St. Louis) but no decision has been made for succeeding years. So as of 
today, the decks are clear for 1958. 

Question: Should AGA stay with Atlantic City on the slim chance 
that two years from now GAMA will take a poll and find that the pen- 
dulum has swung the other way? Convention reservations must always 
be made a couple of years in advance, so either the manufacturers will 
have to anticipate their decision quite a bit more or AGA must continue 
to string along with Atlantic City—yjust in case. 






















It may be, of course, that the majority of members do not share our 
aversion to the Jersey resort. It’s not that we have anything against it, 
really; we can stand the overblown prices, if need be. and the wind off 
the ocean in October is not too uncomfortable. The personal angle is of 
no consequence. But the doubt keeps creeping in that AGA members 
in good standing from Kansas, Oklahoma, Iowa, or Louisiana are very 
eager to make the long trip every other year. 

If, according to the rules, we must pick a coast city every so often, 
let's spread it around. Now take Palm Beach, for example; that's awfully 
handy for Miami members. Or New Orleans. Or Seattle Or Skowhegan, 
Maine. 

No matter what might be decided, it looks like it's about time AGA 
took its own poll. 













WILLIAM W. CLARK 
Editorial Director 
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1,000 miles of Carion Plastic Pipe 
gas lines proved successful and 
low in cost throughout 
Texas high plains area 











What farmers and contractors did last winter in Texas can be done anywhere 


EXAS COTTON GROWERS wanted natural gas for 
eae pumps. But, until Carlon pipe came along, 
the cost was too high. With rigid Carlon “L”. . . engi- 
neered for gas distribution . . . contractors found it 
possible to run lines from gas company mains at savings 
of $500 to $800 per mile. 

Even the gas companies benefited for with no invest- 
ment of their own, they added a substantial load during 
normally low-volume months. 


Tough, durable, engineered-for-the-job Carlon “L” 
outlasts metal a hundred to one. And we guarantee it 
forever against rust, rot, electrolytic corrosion. 


*® 


CARLON 


SUY THE PIPE 








Plants at Corsicana, Texas; Cleveland, Auburn Corners and Upper Sandusky, Ohio; Asheville, 
North Carolina; Denver, Colorado; Klamath Falls, Oregon, and Acton, Ontario, Canada. 


Research Center in Mantua, Ohio. 
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PRODUCTS CORPORATION 


10225 MEECH AVE., CLEVELAND 5. OHIO 
WORLD'S LARGEST MANUFACTURER OF PLASTIC PIPE 





AND LOOK HOW IT SAVES! 


@ Pipe costs are cut 10% or more. 

© Installation costs are cut 50% or more. 

© Replacement and maintenance costs can be forgotten. 
@ Easy to make leak-proof joints. 


In many cities, gas utility companies have successfully 
used Carlon“L” for service lines .. . either as original 
installations or as liners for existing lines that have failed 
in service. 

Because of the higher flow rates attainable with plastic 
pipe, smaller sizes or lower pressures can be used. 


For complete information on Carlon' a plastic pi pipe yy 

xy 5 distribution limes, see your near or write 
Doechems Corporation, 10225 Mooeh A Ave., Cleveland 5, Obie. 
USE THIS COUPON ———— ee 1} 


WITH THE STRIPE 
Carlon Products Corporation 
10225 Meech Avenve, Cleveland 5, Ohie 


Please send complete data on Carlon “L” 
pipe for gas service. 


Name and Title 








Address 
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City and State 
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highlights 


frans-Canada signs contract to sell gas to TGT 


That Trans-Canada and Tennessee Gas are seriously considering a gas trade at two border 
points, as was predicted recently, has been substantiated by the completion of an agreemeny 
berween the two principals. The Canadians agreed to deliver 200 MMcf per day to TGT at the 
border near Emerson, Man., with an option to sell an additional 200 MMcf on an "if-and. 
when” basis. TGT would build a line from Emerson to hook into its present system in Tep. 
nessee; would, in turn, sell up to 90 MMcf per day, on a short-term arrangement, at the Niagara 
Falls boundary. Upon completion of the Trans-Canada line from Manitoba on to its easter 
terminus, TGT would take surplus gas, off-peak, in the East. 


Seattle begins its pipe-laying operations 

Nine miles of transmission mains are now being laid to carry natural gas ( when it arrives) 
to West Seattle (Wash.) and the downtown industrial areas. A key water crossing has beep 
made, and engineering for three more construction jobs is being completed for contracting in 
December. Seattle Gas, which will merge with Washington Gas & Electric, Tacoma, to become 
Washington Natural Gas Co Nov. |, will have three city gate locations. 


L.A. cranks up its hospitality machine for AGA convention 


A trip to Disneyland is likely to be the high point, entertainment-wise, when the AGA dele. 
gates convene in Los Angeles Oct. 17-19; but it will vie for attention with a full program of 
outstanding speakers and events. J. Ed Warren, ex-PAD official and oilman, will talk on energy 
needs and supplies; future buying habits will be explored by another speaker; Emmett Leahy, 
chairman of a Hoover Task Force, will speak on paperwork management; Guy Corfield will re. 
port on “Operation Cue,” the atomic test in which gas participated. 


Westcoast hearings will reconvene this month 


The omnibus case involving a fistful of western gas companies will go back into hearings 
with every phase of negotiations still in a highlyspeculative position. The only aspect of the 
plans that appears certain to win approval is the importation of gas from Canada. But El Paso 
Natural and PG&E remain at loggerheads over where gas from the former would be delivered 
ro the latter. An eventful result for Californians may well be less gas than they wane at higher 
prices than they want to pay 


Fulbright bill marks time 

Since the Harris bill to give producers more freedom in contracting to sell their gas has 
passed the house—even though by a squeaky margin—those who profess to fathom Senate 
thinking are confident its counterpart, the Fulbright bill, will get through next session. Meam- 
while, FPC is expected to continue going easy in administration of the Natural Gas Act asit 
affects producers pending the outcome—although delaying actions are no doubt politically per 
ilous at the moment in view of “probe” activities by Congress into the commission and other 
politically “hot” agencies. 


Tripling of Herscher storage sendout okayed 


Permissible maximum day withdrawals from Herscher Dome in Kankakee county, Ill bare 
been raised by the FPC from 150 MMcf to 430. Natural Gas Storage Co. of Lillinois, operator 
the field, was also authorized to construct an additional tie-in to Texas Illinois Natural Gs 
Pipeline Co.'s facilities and to make compressor station changes as required to re-inject gas 008 
being vented. Natural Gas Pipeline Co. of Illinois was also granted permission to construd4 
side tap and build five lateral loops to carry gas to existing utiliry customers in Iowa and Illinos 


TGT construction starts Sept. | 


Work on the big 4370-mile 30-in. line that Tennessee Gas Transmission Co. has planned 
build from Agua Dulce, Texas, to Kinder, La., is ready to start. Contracts have been let. Com 
pletion is expected by Nov. 1. 


GAS—September, 195) 












Tives ) 
| been 
ing in 


A dele. 
am of 
energy 
Leahy, 


vill re- 


ating 
of the 
a] Paso 
livered 
higher 


ll. have 
rator of 
al Gas 
as 00¥ 
srruct 3 
[llinoss. 


ined © 
t. Com 


1955 








‘regulatory and legislative trends 


Hoover studies may 


lead to improved 
administrative procedures 


President Eisenhowers recent 
Conference on Administrative Proce- 
dure, and the Hoover Commission Re- 
port to Congress, the defects in federal 
administrative procedure have been ex- 

- and corrective action will be 
forced by the will of the electorate. A 
majority of our citizens and all utilities 
that engage in interstate commerce will 
benefit from the expected greater equal- 
ity, efficiency and economy of adminis- 
trative justice. 

In speaking about the recommended 
methods of reducing delay, expense 
and volume of records in certain admin- 
istrative proceedings, President Eisen- 
hower said, “Federal administrative pro- 
cedures should be and can be steadily 
improved.” 

The first federal regulatory commis- 
sion of importance was established to 
regulate the railroads in 1887. In the 
68 years since the origin of the Inter- 
state Commerce Commission, the au- 
thority of regulatory agencies has been 
extended to cover much of America’s 
economic life. Federal administrative 
agencies now regulate gas, electric, tele- 
graph and telephone utilities; fair trade, 
banking, atomic energy, airlines, radio, 
television, motor transportation, secur- 


ET bree the bright searchlights of 


ities, labor relations and numerous other 
subjects. | 

The powers that are entrusted to 
these regulating agencies, and which 
they need to perform their essential 
functions, present opportunities for op- 
pression and wrong. The extent of their 
powers over the citizen must be deter- 
mined, while the rights of the citizen 
against them must be clarified. A sys- 





°A monthly commentary on national 
ond state developments by an expert in 
the field of utility law. 


GAS—September, 1955 


tem of administrative law is being de- 
veloped to safeguard the citizen. The 
present plan to improve administrative 
procedure will make fair play the fun- 
damental rule, and will give the citizen 
more efficient government service for 
his tax dollar. 


The President’s conference 
gives us hope 


The President's Conference on Ad- 
ministrative Procedure was composed 
of 75 members and delegates. They 
represented 57 departments of the fed- 
eral government that have adjudicatory 
and rule making functions. They also 
represented members of the judiciary, 
federal trial examiners, and practicing 
lawyers. 

The most important recommenda- 
tions were designed to reduce delay, 
expense and unnecessarily voluminous 
records in administrative proceedings, 
as well as to improve the quality of 
hearing examiners. 

First, the conference recommended 
the establishment of an Office of Ad- 
ministrative Procedure to pursue con- 
tinuous studies for the improvement of 
federal administrative procedures. The 
office is not intended to dictate to the 
administrative agencies, but rather to 
make constructive suggestions. 

It was recommended that the United 
States courts be urged to encourage 
hearing officers and agencies to exclude 
the irrelevant, immaterial, incompetent, 
and repetitious evidence. The current 
tendency on the part of hearing officers 
to excessive leniencies has been caused 
by the attitude of the regulatory agen- 
cies, and of the federal courts, which 
have criticized them for excluding evi- 
dence of doubtful relevancy. The result 
has been excessive delay and expense, 
and unduly voluminous records. Effec- 





tive remedy requires the reversal of the 
present attitude of hearing officers. 

Another recommendation was the 
centralization of all of the work and 
responsibility in connection with the 
hearing examiner program within a 
single new bureau of the Civil Service 
Commission. The new bureau would 
be composed of two lawyers experi- 
enced in federal administrative adjudi- 
cation, and at least two of the five offi- 
cials would have a comprehensive view 
of the hearing examiner program. The 
present qualification standards for hear- 
ing officers are high, and would be 
maintained or raised. The Civil Service 
Commission would continue recruiting 
hearing examiners on an open competi- 
tive basis, and would concentrate on the 
most likely source of qualified appli- 
cants, such as lawyers with trial experi- 
ence in administrative law both in and 
out of government service. The Civil 
Service Commission would maintain 
the career-merit system. A recommend- 
ed top salary for a hearing officer hav- 
ing the greatest responsibility was $11,- 
800. 

The General Services Administration 
would assist the agencies to secure tran- 
scripts of administrative proceedings at 
the lowest possible cost. 

The conference recommended to the 
executive agencies that they consider 
unnecessary delay, expense and volume 
of records to be detrimental to the 
public interest. This recommendation 
is in terms of the public interest, not 
the interest of parties either govern- 
mental or private. It presents a reversal 
of a growing attitude toward these long 
proceedings. It emphasizes the public 
importance of efficiency in the admin- 
istrative process. Many procedural con- 
sequences flow from this basic concept. 

It was also recommended that the 



































-gulatory trends ...Prehearing conferences 
suggested to simplify, clarify and dispose of issues 





agencies study the performance of hear- 
ing examiners and initiate removal pro- 
ceedings where it is appropriate. It is 
thought that there may be a number of 
hearing examiners who are not fit to 
hold such positions of importance and 
responsibility. A fair type of removal 
procedure is available, and should be 
employed to improve the quality of the 
examiner corps. 

Another recommendation was that 
the agencies define the status and au- 
thority of their counsel, especially the 
extent to which the agency counsel may 
take the position of an advocate, or 
whether he should confine himself to 
the developing of relevant evidence. 
There have been many cases where days 
of hearings were consumed in the proof 
of subjects which were undisputed be- 
cause agency counsel was not sure that 
he had power to make a stipulation on 
those facts. 

The conference found that it was 
feasible to have uniform rules for all 
agencies on many aspects of adminis- 
trative procedure. It was recommended 
that the agencies collaborate with the 
bar and with the Office of Administra- 
tive Procedure in the development and 
adoption of uniform rules on the sub- 
jects of (1) computation of time, (2) 
service of papers, (3) subpoenas, (4) 
depositions, (5) official notice of mat- 
ters of law, (6) official notice of ma- 
terial facts, (7) stipulations in pro- 
ceedings involving numerous parties, 
(8) form and content of initial and 
final decisions, (9) appeals from inter- 
mediate decisions. 

A further recommendation was that 
the agencies require the making of the 
issues as precise as possible at the outset 
so that hearing officers may promptly 
conduct the hearing on relevant, com- 
petent and material evidence only. 

Federal agencies are encouraged to 
have their hearing officers call prehear- 
ing conferences with the objective of 
simplification, clarification and disposi- 
tion of the issues involved in the case. 
This automatically shortens the proof 
on the issues. 

Another time saving recommenda- 
tion is that the agencies require docu- 
mentary evidence to be served on all 
participants in the proceeding suffici- 
ently in advance of the acceptance of 
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such evidence to permit preparation of 
cross-examination and rebuttal. 

A recommendation that would save 
time and expense is that agencies en- 
courage all direct opinion or expert tes- 
timony based on economic or statistical 
data be reduced to written sworn state- 
ments. These written statements, to- 
gether with the companion exhibits, 
would be furnished to all participants 
in the proceeding a reasonable time in 
advance of the hearing. These sworn 
statements would be acceptable as evi- 
dence at the hearing, subject to valid 
objections. 

The conference recommended that 
the agencies establish. in-service train- 
ing for agency lawyers, including sys- 
tematic instruction for newly employed 
attorneys and practical “trial clinics” 
for experienced trial attorneys. 

Agencies would publish for the use 
of practitioners manuals of an advisory 
nature, describing the procedural steps 
required in all types of proceedings 
conducted under each statute adminis- 
cered by the agency. 

In this phase of improving adminis- 
trative procedure, the conference added 
that agencies should cooperate with 
universities and bar associations under- 
taking to conduct lawyers’ institutes in 
specialized fields of administrative law. 


The Hoover Commission 
would reform the legal 
services and procedure of 
the executive branch 


There are about 5300 attorneys in 54 
departments and agencies of the execu- 
tive branch, not counting the Depart- 
ment of Defense. In that department 
there are 1300 civilian attorneys and 
3100 military personnel performing 
legal duties. Government attorneys are 
responsible for furnishing legal advice, 
drafting documents and performing 
other legal services at every level. The 
Hoover Commission stated that “effici- 
ent performance of these services is 
vital to the administration of govern- 
mental affairs.” The Hoover Commis- 
sion made its report to the Congress of 
the United States on April 11, 1955. 
This most far-reaching and significant 
report ever made upon this subject con- 
tains the following important recom- 
mendations: 





l. Establishment o: | 1 Admini 


tive Court of the Unirc! States consise 
ing of three sections in ‘he fields of tux. 
ation, trade regulation and labor tele. 
tions, respectively. 


2. Creation of a corns of hearing off. 
cers serving as judici:i officers, with 
authority to conduct al! administrative 
hearings for departments and agencies 
of the executive branch. 


3. Enactment of an Administrative 
Code to replace and improve the Ad. 
ministrative Procedure Act of 1946, 


4. Conforming procedures in the ad. 
judication of administrative cases 4 
closely as possible to recognized judicial 
practices and enlarging the scope of 
court review of administrative de. 
cisions. 


5. Formation of a career legal sery. 
ice for all attorneys in the executive 
branch. 


6. Establishment of an Office of Legal 
Services and Procedure in the Depart. 
ment of Justice to administer the career 
legal service and to help agencies ig 
the clarification, simplification, and uni. 
formity of agency rules of procedure 
under the Administrative Code. 


7. Integration and coordination of 
all legal staffs of the executive branch. 


8. Reorganization of the Department 
of Justice into two divisions—one for 
legal management and the other for liti- 
gation. 


9. Establishment by statute of mini- 
mum standards of conduct for all per- 
sons appearing in a representative ca 
pacity before departments and agencies 


of the executive branch. 


10. Forming a Federal Grievance 
Committee to hear complaints against 
attorneys for misconduct in administra 
tive practice, and empowering United 
States district courts to discipline such 
attorneys. 


11. Confining the practice of law be 
fore departments and agencies to mem 
bers of the Bar and inauguration of 4 
simple method by which an attorney i 
good standing may appear before any 
agency without further qualification. 

Gas companies and individual citt 
zens will realize dividends of equity 
and economy from their investments if 
promoting the betterment of adminis 
trative procedure. 
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technical trends 








Specifications and 
standardization 


In the procurement and operating 
phases of any business, and particularly 
, technical business, it would seem that 
there could be no argument against the 
desirability of specifications and stan- 
dardization; nor that the two groups 
that will be most interested are the pur- 
chasing agent and his staff, and the en- 
gineers concerned with design, testing, 
and operation. It also appears that the 
most efficient results can be obtained 
through mutual understanding and co- 
operation between these two groups. 
While the engineers are obviously in 
the best position to develop and state 
exact specifications for composition, 
dimension and performance, they 
should agree with the purchasing agent 
that there are practical aspects of 
prompt and economic procurement, 
both human and commercial, which 
dictate (1) the necessity for an open 
mind toward revisions, changes and 
substitutions; (2) the advantage of 
specifying standard items as much as 
possible; and (3) the desirability of 
avoiding dependence on only one man- 
ufacturer or vendor. 

With respect to (1), revisions and 
changes in specifications would seem 
essential to keep up with “advances in 
the art’; they might be in materials, 
formulas, or even in methods of test, 
and could come from the suppliers who 
should be invited to make suggestions. 
Substitutions might also be necessary to 
obtain prompt delivery. The engineers, 
however, should be given an opportun- 
ity to review, test if necessary, and 
accept the substitutions rather than dis- 
cover that changes have been made 
without their knowledge. 

As regards (2), the specification of 
standatd items is obviously advantage- 
ous to all parties and is materially 
assisted by the activities of the Ameri- 
can Standards Association and the com- 
mercial standard section of the U. S. 
Department of Commerce. While there 
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is, of course, a limit to available stan- 
dards, the specification, for instance, of 
special threads, bolt and pipe sizes, etc., 
is annoying and usually unnecessary. 

As for (3), it is particularly desir- 
able for ease of procurement, and to 
take advantage of competitive prices, to 
have specifications clear, complete, un- 
derstandable, and generally acceptable 
so that competitive bidding can be done 
and the purchasing agent need not de- 
pend on one supplier. It may not al- 
ways be possible, or the expense jus- 
tified, to write a complete specification 
for material desired, but it may still help 
to ask for a name brand or equal or 
equivalent. 


Mechanical failures of 
metals in service 


A bulletin with that title, identified 
as NBS Circular 550, has recently been 
issued by the National Bureau of Stan- 
dards and can be obtained from the Su- 
perintendent of Documents, U. S. Gov- 
ernment Printing Office, Washington 
25, D. C. for 30 cents. It deals with 
failures, other than those occurring in 
normal service, due simply to loads 
greater than the strength of the parts, 
stating that underestimation of normal 
strength is uncommon with present en- 
gineering knowledge. 

The three most frequent causes of 
failure are said to be (1) fatigue frac- 
ture, when the metal is subjected to re- 
peated or fluctuating loads of lowet 
stress effect than would be expected to 
cause static rupture; (2) brittle frac- 
ture where defects, deep scratches, etc., 
have the effect of reducing the cross- 
section so that a brittle material will 
crack through, often suddenly, rather 
than distort; and (3) stress -corro- 
sion cracking whereby a combination 
of low-value stress (which may be un- 
relieved fabrication stress rather than 
applied stress) and corrosion, which 
also need not be severe, weaken the 
metal. Mention is made of a type of 
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fatigue failure termed fretting, pro- 
duced by the rubbing together of parts 
which are supposedly firmly bolted to- 
gether; in steel structures, a warning 
signal is the appearance of a fine brown 
powder. 

It is stated that the cause of a service 
fracture may have its origin in the de- 
sign, fabrication, or use of a metal struc- 
ture or machine element, and the fol- 
lowing precautions are listed as being 
the most important: 


“1. Design. Elimination of sharp re- 
entrant angles at fillets, keyways, and oth- 
er changes of section. Accurate stress anal- 
ysis at points of stress concentration and 
verification of the analysis by experiment 
or by fatigue testing of sample parts. Se- 
lection of material and fabricating meth- 
ods to produce parts having adequate 
transverse strength if significant stresses 
are to be applied in that direction. Proper 
combination of material and static design 
stress to eliminate the possibility of stress 
corrosion cracking in the environments to 
be encountered. Specification of materials 
that will provide adequate resistance to 
brittle fracture, particularly under shock 
loading and low ambient temperatures. 

“2. Fabrication. Careful workmanship 
to avoid points of stress concentration due 
to welding defects, tool marks, improperly 
formed fillets, grinding cracks, quenching 
cracks, etc. Control of forging practice to 
avoid folds, seams, and internal fissures. 
Protective atmospheres during heat treat- 
ment to avoid decarburization. Proper 
control or elimination of residual stress 
due to press fits or cold-working in parts 
subject to corrosive environment. Rigid 
inspection of highly stressed parts to elim- 
inate surface imperfections. 

“3. Use. Control of operations to re- 
strict the loads to those for which the 
machine or structure was designed. Pro- 
tection of parts from corrosion that may 
be damaging. Periodic inspection of high- 
ly stressed members by personnel ac- 
quainted with the nature of fatigue fail- 
ures. Prompt repair or replacement of 
parts damaged by unusual conditions, 
such as fire, collision, overloading, or un- 
usual corrosion. Periodic disassembly of 
clamped members to inspect for evidence 
of fretting.” a 
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At the New York symposium, from left: Orden, Marples, Britton, Starr, Ladwig, Hyman, 
Beggs, Hendrickson, Chapman, Wile, Bayer, Neisius, Trunk, Moore, Sopka, Clennon, Leary. 
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The fourth & &$ computer symposium 


HE latest symposium in the GAS series on elec- 

tronic analogue and digital computers was held 
Aug. | at the Shelton hotel in New York City. This 
meeting dealt again with the application of computers 
in gas distribution engineering in general and, in par- 
ticular, with the currently vital subject of gas piping 
network analysis. Originally, it had been planned to 
hold a single symposium beamed at distribution engi- 
neering with the aid of electronic computers, but the 
response and interest produced by the Chicago sym- 
posium (May 1955) on this subject dictated its choice 
as the subject for the New York gathering. 

Those present for the roundtable were: 

Howard Levin, Ebasco Services Inc., New York; 
A. R. Bayer, assistant engineer of development and 
planning, Brooklyn Union Gas Co.; S. I. Hyman, engi- 
neers assistant, Brooklyn Union; James H. Starr, con- 
sultant and developer of the network analyzer that 
bears his name, LaGrange, IIl.; Charles W. Beggs, pro- 
ject engineer, gas department, Public Service Gas & 
Electric Co., Newark, N. J.; Frank W. Ladwig, mana- 
ger, computer section, Burroughs Corp., Paoli, Pa.; 
Dr. Alex Orden, mathematical analysis director, Bur- 
roughs Corp.; Dr. J. J. Sopka, applied science repre- 
sentative, International Business Machines Corp., New 
York; E. F. Trunk, chief engineer, Laclede Gas Co., 
St. Louis (Mr. Trunk was also in attendance at the 


Chicago symposium); Frank J. Leary, computer re- 
search specialist, Remington Rand Inc., New York; 
John P. Clennon, senior engineer, Peoples Gas Light 
& Coke Co., Chicago (Mr. Clennon was also at the 
Chicago symposium); W. V. Neisius, vice president, 
Logistics Research Inc., Redondo Beach, Calif.; D. D. 
Britton, Logistics Research Inc.; Robert C. Moore, con- 
sulting engineer to the analyzer division, Standard 
Electric Time Co., Springfield, Mass. (Mr. Moore not 
only attended the Chicago symposium, but was on 
hand to sit in on the Los Angeles meeting); Robert 
Marples, engineer, Consolidated Edison Co. of New 
York; A. C. Hendrickson, Remington Rand Inc., New 
York. Also Peter Wile, New York district manager, 
and Frank Chapman, editor-manager, GAS magazine. 


With this distinguished group participating, the 
volume of material that was produced was such that it 
would be impossible to give in a single article a full 
presentation of the ideas and opinions expressed. For 
example, the transcribed proceedings of the meeting 
itself involve some 46 single-spaced, type-written 
pages. This report is based upon the preliminary dis- 
cussions of GAS’ questions as submitted by the panel 
members in advance of the meeting. The roundtable 
discussion itself will be treated in a separate article at 


a later date. \ 
a” 
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N DISTRIBUTION system anal- 

ysis, one of the factors of first in- 
terest tO gas engineers is the method 
for network solution. For years some 
companies have been using formulae 
and systems developed in their own 
engineering departments by empirical 
evolution while others have researched 
the literature and found that methods 
developed for other analyses have been 
applicable to gas system engineering. 
Thus, the Hardy Cross method found 
its way into gas network analysis and 
has become more universally used than 
any other suggested mathematical ap- 
proach. Another method, developed by 
Jack Warga of ElectroData in Pasa- 
dena, Calif., was presented to the gas 
industry through distribution by GAS 
earlier in the year. Both of these meth- 
ods have been given at least prelimin- 
ary evaluation along with various 
modifications; therefore, at the New 
York symposium an effort was made 
to see if the panel members had formed 
any definite ideas as to the best method 
for network analysis and if more work 
needed to be done toward development 
of a more advantageous method. This 
question was presented to the panel: 





After discussing net- 
work analysis methods, 
does it appear that one mathe- 
matical approach might be- 
come the universally preferred 
method? Should more work be 
done to develop a better meth- 
od or to improve present meth- 
ods? 














In the conference it was agreed that 
in the case of the second part of the 
question there is a need for further 
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The place of computers in 









gas piping network analysis 


By J. FRED EBDON ° Managing Editor 


work to give to the gas industry an 
improved method of gas piping net- 
work analysis. Considerable discussion 
of the applied mathematics involved 
was heard. Most of this discussion was 
technical and detailed to an extreme 
that makes it impractical to present it 
at this time. 


Considerations 


As always, it is practically impossible 
to separate the engineering considera- 
tions from the economics. James H. 
Starr, developer of the Starr network 
analyzer, a linear-type analogue ma- 
chine widely used in the electric indus- 
try and used to a lesser extent in the 
gas industry, brought this out by say- 
ing, “Economic considerations are quite 
rapidly transferring all but the simplest 
network problems from the human to 
the machine computer. The ‘preferred 
mathematical method’ then becomes 
that most readily adaptable to the avail- 
able machine. Evolution in the com- 
puter field is very rapid and the de- 
signs most promising today may not be 
typical tomorrow. It follows that it 
may well be progress in the computer 
development which dictated the for- 
mulation of network problems, rather 
than strictly mathematical considera- 
tions.” Thus, the concept of the ma- 
chine evolution as related to method 
development is introduced and will un- 
doubtedly be considered time and again 
by gas engineers as research is con- 
tinued into the mathematics of system 
analysis. 

The Hardy Cross method was the 
focal point of much of the discussion 
produced by this question. Charles 
Beggs reported to the group that he 
had tried the Hardy Cross system at 
Public Service in Newark and found 
under experimentation that it offers no 


advantage to the operations. Also, he 
observed failure of the iterations tp 
close. It is his opinion that the method 
can produce nothing in the way of im. 
proving the currently used method of 
distribution network analysis, which is 
done with a Mcllroy non-linear ang. 
logue computer. Such methods are 
simply not needed when this analyzer 
is used. 

Ed Trunk has used the Hardy Cross 
method, manually calculating ne. 
works, but has found its practicality 
limited. Mr. Trunk said, “From why 
I know of some of the shortcomings 
of the Hardy Cross method, after using 
it for years, | can see the reasons for 
the search for an improved method. 
This is particularly true when it is used 
with a digital computer. It is my feel 
ing that a better method will be found 
as more use is made of digital compur 
ers. The search will be for a method 
giving faster and more certain co 
vergence.” At the present time Mt 
Trunk’s company, Laclede Gas Go, 5 
using a McIlroy analyzer and has pro 
duced noteworthy results with it; how- 
ever, in his analysis of the Hardy Cros 
for digital equipment he pointed out 
that an IBM program, for instance, 
could be visualized in which only the 
initial block of punched cards are tabu 
lated, and read into the calculator, an 
the machine directed to produce the 
final answer on a set of cards or on 
printed tab sheet. 


Acknowledged conflicts 


W. V. Neisius, Logistics Inc. gave 
an interesting discussion of this ques 
tion. He acknowledged the conflict that 
is apparent from a review of the liter 
ature describing the Hardy Cross meth 
od. In his words, “In some instances ® 
appears that while the mathematicials 
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are proving thac the method will nor 
work, the engincers are busily solving 
their problems by the Hardy Cross 
technique. Conitlicts in existing litera- 
cure, with regard to the number of iter- 
ations necessary, show in one case that 
a 150-loop problem will satisfactorily 
converge in eight iterations and in an- 
other case that a 150-loop problem 
would require a minimum of 50 iter- 
ations for satisfactory conversion. Dr. 
Neisius continued, “While there is no 
doubt that more sophisticated mathe- 
matical techniques will be developed, 
this is no reason for not using the 
Hardy Cross method at the present 
time.” He mentioned that simplified 
programming techniques have been 
produced for use on Logistic’s ALWAC 
with the Hardy Cross method and that 
the continued use of these will lead to 
further information that can be used 
for a more experienced evaluation of 
the method and will certainly suggest 
the way for improvements. 

Coupled with this enlightened opin- 
ion is that of John Clennon, Peoples 
Gas Light & Coke Co., Chicago, who 
has had computer experience using a 
Starr Network Analyzer and has inves- 
tigated other computing equipment. 
He selects an analytical method for gas 
piping networks on the basis that the 
method that can be understood by the 
gas engineer and yield the correct an- 
swer in the shortest time will be uni- 
versally accepted. There are few who 
would disagree with this statement. At 
Peoples Gas, they have experienced 
satisfactory results when the Hardy 
Cross system has been used, but the 
comparison with other methods has 
been informal and on a trial-and-error 


basis. 
Method comparison 


“Any improvement which could be 
made would naturally be welcomed. 
Initially, this investigation could estab- 
lish a comparison among the three 
methods mentioned,” Mr. Clennon said. 
The three methods are the Hardy Cross, 
the modified Hardy Cross, and the 
Warga methods. He further suggested 
that an alternative would be to ap- 
proach the problem from a viewpoint 
different from the iterative method, 
¢.g., simultaneous equations. 


CA. R. Bayer, Brooklyn Union Gas 
Co, listed three requirements for a 


mathematical method of network anal- 
ysis: 


1. It must demand a minimum of sim- 
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plifying assumptions in the conversion 
from the pipe network to the mathemat- 
ical model. 


2. The computations must be per- 
formed within a reasonable number of 
iterations. 


3. The number of equations to be set 
up for each additional pipe, loop, or junc- 
tion should be kept to a minimum. 


In his analysis of the question, Mr. 
Bayer stated that, “A desirable feature 
would be suitability to modification for 
the introduction of cost data and also 
the determination of optimum rein- 
forcements to an inadequate system. 
No formula that I now know of meets 
all of these requirements. I believe a 
modified Hardy Cross is the best now 
available,” continued Mr. Bayer. “More 
work should be done to improve the 
mathematical techniques now avail- 
able. The resulting equation should be 
such that the number of ‘educated 
guesses’ required of the distribution 
engineer may be kept to a minimum.” 


“Another area of needed develop- 
ment is that of load data,” said Mr. 
Bayer. “The accuracy of our flow com- 
putations is limited by the accuracy of 
the assumed loads on the system. Com- 
puters are well adapted to the calcula- 
tion of statistical data. In this area 
Columbia Gas System is doing much 
work.” 


More experience 


Frank W. Ladwig of Burroughs 
summed up his feelings on the subject 
by replying, “Network methods such as 
the Hardy Cross, modifications of the 
Hardy Cross, the Warga method, etc., 
appear to be ideally suited for solution 
on electronic digital computers. Until 
we have had more experience with the 
application of computers to this work, 
the present working methods will prob- 
ably continue to be the most popular.” 


The most important conclusion 
brought forth by the discussion of the 
first question is that there needs to be 
and probably will be more work done 
either to improve existing methods or 
preferably to develop new ones. 


The panel members gave somewhat 
varied evaluations of Jack Warga’s 
method. At least one member ex- 
pressed the view that it appears that 
the Warga method is a pretty good 
answer to the problem of gas piping 
network analysis. Another member re- 
ported it has been his experience that 
the Warga method has the disadvan- 


tage that unless simplifying assump- 
tions are made, a very large number of 
iterations is required. 








Suppose the chief engi- 
neer of a distribution 
company has become aware of 
the computer techniques that 
have been used for gas distribu- 
tion network analysis, and has 
decided he would like to inves- 
tigate the application of com- 
puters to his company’s oper- 
taions. How would you advise 
him to make this study? 














Computers, and some of the ma- 
terial that has been written about them, 
have left an impression of mystery and 
frustration among the gas industry's 
engineers who have not had the oppor- 
tunity to investigate the application of 
these electronic tools to distribution 
engineering. There is always the ques- 
tion of how to bridge the gap between 
manual methods with conventional 
tools and modern high-speed compu- 
tational techniques. The terms used by 
computer-wise engineers form an in- 
teresting language, but this language 
is likely to cast a shroud of complexity 
over a science that, in the highest order 
of the refinement of the art, is indeed 
as complex as you please. On the other 
hand, the linear and non-linear analyz- 
ers that have found use in the gas in- 
dustry and the digital machines that 
have enjoyed similar application should 
not be considered too complicated to 
the average gas engineer and certainly 
their techniques have been readily 
understood by those who have made 
serious effort to grasp an understand- 
ing of them and their productivity. 


Measure results 


In Mr. Ladwig’'s answer to this ques- 
tion, he suggested that, “Measurement 
comes before improvement. Therefore, 
we would suggest that the chief engi- 
neer of a distribution company list the 
details of his present operation. It 
would seem wise to measure the results 
obtained and the cost of obtaining 
these results under present methods. 

“One large company studying the 
application of computers,” Mr. Ladwig 
continued, “estimated that it would re- 
ceive greater benefits from its methods 
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Computers... “Use of computers for predicting system 
design 10 or 20 years ahead is with us now” 









study made before installing a comMm- 
puter chan from the installation of the 
computer itself. After a careful meth- 
ods study, and a possible revision of 
the present system, typical sample 
problems could be submitted to the 
various Computer companies. After 
evaluating the solutions of his prob- 
lems on the various computers, the 
chief engineer would be in a position 
to decide whether to order a computer, 
or continue with his present methods, 
which have been improved as a result 
of his methods study. He then would 
want to go through the following steps 





a 


Ed Trunk (left) recommended that engineers begin with a study of 
what other departments of the company are doing with similar equip- 





“5. Begin actual work on the com- 
puter. 

Mr. Beggs recommended that the 
following AGA papers be digested as 
a first step: 

1. “Gas Distribution Problems Solved 
by Electrical Network Calculators,” DMC- 
51-14, April 1951, John P. Clennon and 
J. K. Dawson. 

2. “Gas Pipe Networks Analyzed by 
Direct Reading Analogue Computer,’ 
DMC-52-10, April 1952, Malcolm S. Mc- 
Ilroy. 

3. “A Punched Card Program for Cal- 
culating Gas Distribution Network Pres- 
sures by the Hardy Cross Method,’ DMC- 


a 


more than one company because such 
a thing as rate of growth over a Period 
of several years might be the deciding 
factor in the amount of COMputations 
and the type of computer Cquipment 
for one company, bur it might be, 
much more minor factor in the Case of 
another company. His recommended 
first step would be to investigate com. 
puter equipment in other departmens 
of the company (if such equipment ig 
in use) and try its application tO sys. 
tem analysis. Mr. Trunk believes tha 
the next step becomes an economic 
study to determine the type of com. 


ment. His companions are Bob Moore of Standard Electric Time ond 
Dr. J. J. Sopka of International Business Machines. 





in the usual time table for applying 
computers: 

“1. Obtain management approval 
and backing. 

“2. Train supervisory staff. 

“3. Train programmer's staft—com- 
mence initial programming. (These 
initial programs can be checked on 
the manufacturer's own demonstration 
equipment. ) 

“4. Install and check out equipment 
and programs. 
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55-1, April 1955, Robert D. Sickafoose. 

These should give him the knowl- 
edge of the modern calculating meth- 
ods using the linear analyzer, the non- 
linear analyzer, and the digital com- 
puter. Mr. Beggs felt it is important 
to have this system comparison before 
proceeding to solve a problem of his 
own on each of the three types of com- 
puter equipment. 

In the opinion of Ed Trunk, it 1s 
probably not possible to outline a pro- 
cedure that would be applicable to 


puter that will give the lowest over-all 
cost for computational requirements 
He states, “The type of basic load 
formation available might also have a 
important bearing upon the type a 
equipment most suitable.” 

James H. Starr abbreviated his 
ply somewhat as he felt that his post 
tion as a manufacturer of a specific typt 
of network calculator would influent 
his recommendation somewhat, but ht 
stated that he would be inclined to 
fer the chief engineer to the engines 
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of one or ™m companies that have 
ysed network alculators for solving 
distribution p' ‘blems. 

Brooklyn Union's A. R. Bayer ex- 
pressed this interesting opinion: “Like 
all engineerin problems, this becomes 
4 matter of economic analysis. The first 
step would be to make a realistic evalu- 
ation on the analytic requirements of 
his system. As an example, Mr. Bayer 
stated that, A small ‘mature’ system 
requires less analysis than a larger frag- 
mentary, rapidly expanding one. Hav- 
ing made this analysis, assign an engt- 
neer to read up on the techniques now 
in use. Then, set up a sample problem 
typical of the company’s distribution 
system and solve it by manual methods. 
This engineer would then visit instal- 
lations of each type of computer to get 
the feel of what is involved. At each 
of these instaMations, he would solve 
the sample problem. With this back- 
ground he can then begin an evalu- 
ation of the applicability of computers 
to his company’s needs.” 


Active investigation 


(At least one major company has 
followed a system of computer study 
that closely parallels that suggested by 
Mr. Bayer. This company has had an 
engineer actively investigating comput- 
ers at gas company installations, manu- 
facturers’ training schools, and inde- 
pendent facilities for at least a year. 
This program should reveal to the gas 
company exactly what equipment it 
can support on an economic basis and 
the extent to which it wants to subject 
its computational load to automation. ) 

“Assuming the company has a rec- 
ord of its mains, showing size, length, 
and location; accurate load data for the 
present, and a forecasted load for the 
furure; and a flow formula that it will 
accept,’ John P. Clennon would advise 
the following: “First, establish the 
number and frequency of distribution 
problems and their complexity; next 
examine the manpower available for 
the operation of a computer and the 
supplying of necessary data and prob- 
lems; finally, evaluate the comparison 
between the present methods, procur- 
ing a computer, using available com- 
puter time in another department, and 
renting time from a service bureau.” 

Mr. Clennon further stated, “It is 
my belief that such a procedure will 
also reveal to the individual the logical 
choice of computer type.” 

Bob Moore, Standard Electric Time 
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Co., explained the procedure used by 
his company in introducing the chief 
engineer to the application of the Mc- 
Ilroy analyzer. Said Mr. Moore, “Our 
first approach would be to ask ques- 
tions concerning the company's present 
method of network analysis.” He would 
then try to determine how much of the 
basic information data is at hand in a 
usable form. He then talks over load 
growth, load data, pressure records, and 
similar subjects. General maps and a 
few detailed maps are also helpful 
under examination. Mr. Moore then 
suggests a procedure to be followed and 
answers questions about pin-pointing 
loads in the system, accuracy of maps, 
representing new installations, etc. 
Along with this, they suggest that the 
chief engineer correspond with anal- 
yzer users or visit the installations if 
possible. 


Analyze own system 


“The best method of studying the 
application of the analyzer is to run an 
analysis of one’s own system,” accord- 
ing to Mr. Moore. He strongly advised 
the use of the analyzer at one of the 
existing concerns that operate analyzers 
on a consulting basis. 

Dr. Neisius concurred with the gen- 
eral feeling that the most efficient and 
convincing method for one to become 
aware of computer operations would 
be to utilize the services of a computer 
service bureau for sample runs of dis- 
tribution problems. 

A spokesman for IBM gave a very 
detailed report of how his company 
approaches this problem. “We would 
suggest that he arrange for several of 
his most competent and experienced 
engineers to meet with one of our 
mathematicians. This group should de- 
cide what the major engineering uses 
of digital computing are in this par- 
t‘cular company. Our mathematician 
would then meet with the engineers 
most familiar with each application, in 
turn. He would attempt to derive from 
them the most pertinent facts about the 
problem to gain a preliminary idea of 
whether or not the problem is actually 
solvable on the kind of equipment be 
ing considered. 

“Ultimately, he would hope to ob- 
tain a complete mathematical descrip- 
tion of the problem. At this point, it 
is important that the company’s engi- 
neers work with our mathematician in 
deciding upon a method of analysis, 
and then the preparation of a program 


for a particular computer. In the proc- 
ess of performing the analysis, and 
completing the program, the company’s 
own personnel should become familiar 
with the techniques involved and with 
the nature of the computer logic. Fol- 
lowing the successful testing of this 
first problem, they should be in posi- 
ti0N CO investigate in a similar way the 
other applications.” 





Will the application of 

analogue and digital 
computers for predicting the 
physical parameters and design 
of a distribution system 10 or 
20 years in the future be a 
practical one? Does manage- 
ment generally accept this con- 
cept? 











Mr. Starr pointed out that the gas 
industry cannot take on any avoidable 
competitive handicap if it is going to 
enjoy success in its competition with 
other sources of energy. It is his opin- 
ion that every available tool must be 
applied to make every construction dol- 
lar produce its maximum in effective 
performance so that it will return more 
than its annual charges that it inevit- 
ably collects. In his words, “So long as 
sales maintain a satisfactory growth 
rate, the application of calculators to 
distribution problems soon becomes 
mandatory. I believe management in 
general does subscribe to this concept, 
in principle at least.” 

In the opinion of an engineer from 
the gas industry, Charles W. Beggs, 
management at times is a bit slow to 
accept new devices such as the comput- 
ers, but it appears that the ice is broken 
and that the computer concept will 
spread throughout the higher echelons 
very quickly. “The use of computers for 
prediction the design of a distribution 
system 10 or 20 years ahead is with us 
now, Mr. Beggs declared. 


Ed Trunk, another gas industry engi- 
neer, made the point that under our 
present economy, distribution facilities 
are expanding to take care of the ever- 
increasing system load and the econo- 
my at this time plays its part in making 
the cost of expansion what it is today 
—high. He knows, of course, that man- 
agement is aware of this situation and 
accepts the need for planning for the 
development of future gas distribution 
requirements. Mr. Trunk gave the ex- 
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Computer symposium ...Almost completely automatic 
operations foreseen for the future 








ample of the interest in computers for 
distribution engineering as evidenced 
by the last rwo AGA distribution con- 
ferences as an expression of manage- 
ments becoming aware of these tools. 

Another gas industry engineer, John 
Clennon, foresees this application for 
computers in the future. He concurred 
with the others in the thoughr that the 
heavy investments required to attach 
additional loads to a distribution sys- 
tem make the application of computers 
for predictions of this sort practically 
unavoidable. 

“There is no question in my mind 
about the application of computers to 
distribution design and operation,” said 
A. R. Bayer. “In this era of high costs 
and strong competition the cost of er- 
rors in distribution design are too high. 

“The problem in this area is the pre- 
vention of overdesign as much as un- 
derdesign. This is naturally tied in with 
realistic evaluation of costs and of prob- 
able load growth. 

“Management accepts the concept of 
of using computers on the same basis 
as it does any other concept; that is, 
does it produce an adequate return on 
the investment or, put another way, 
does a computer cut costs? Computers 
cf the simpler types are now in wide 
use for billing and accounting func- 
tions because the savings in their use 
in these fields is readily apparent. When 
measured against the cost of construc- 
tion for distribution expansion, the sav- 
ings resulting from the use of comput- 
ers are also readily apparent. Many dis- 
tribution problems can now be solved 
which were rarely attempted in the pre- 
computer age because of the tremen- 
dous time, and therefore cost, involved 
in hand calculation methods.” 


On this subject, Frank Ladwig said, 
“If management of a particular com- 
pany generally accepts the work of the 
company’s planners, using hand meth- 
ods and equipment with a limited 
scope, it would appear that they would 
accept the predictions obtained using 
the powerful computers that have an 
unlimited scope.” 

According to Bob Moore, “Accep- 
tance of computer application varies in 
each company. In some companies, the 
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engineers are very anxious to analyze 
their systems with an analogue comput- 
er, but management has thus far failed 
to give approval. In other companies, 
the usefulness of computers has been 
seen by top management, but since the 
computer must be more or less accepted 
by everyone who will use it or contrib- 
ute data to it, complete approval has 
been somewhat retarded.” 





What about the future 

of computers in the gas 
industry? Through the use of 
data loggers, analogue-to-digi- 
tal converters, and other tools 
of the automation engineers 
with computers, can you imag- 
ine an automatic distribution 
system in the not-too-distant 
future? 











Because of the nature of the fuel and 
of the manner in which it is transport- 
ed, the idea of a completely automatic 
system borders on the fantastic and 
should be approached very cautionsly. 
Itc was felt, however, that the time is 
fast approaching when the gas indus- 
try should bring itself face to face with 
the question of whether a completely 
automatic system might some day be 
possible. The panel members were 
frank in giving their opinions, which 
ranged from moderately conservative 
ideas to imaginative acceptance. 

For instance, James H. Starr report- 
ed, “It is interesting to me that this 
same question has been a recent sub- 
ject of discussion with respect to elec- 
tric systems, with capable engineers 
supporting both the affirmative and the 
negative. My own opinion is predicat- 
ed on the fact that, within the foresee- 
able future, no computer will be able 
to perform any operation which has 
not, first, been anticipated by its de- 
signer and ‘caught to the computer. 
Since unforeseen emergencies do occur, 
we cannot yet hope to build into a com- 
puter the ability to respond correctly to 
any situation that may arise. The posst- 
ble consequences of computer response 
to conditions arising through some un- 
predictable accident are too serious to 
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accept. While continuous automatic jp. 
dication of ideal distribution dispatch. 
ing may well be commonplace jp M 
or 10, or even 5 years, there must be 
retained at least one clement of humap 
judgment with full power to veto 
operating order which ¢ 

na mee te ome 

Standard Electric Time Co's Rober 
C. Moore presented the opinion of the 
other analogue computer manufactuger 
on the panel by indicating that, “Ele. 
trical and mechanical analogies can be 
made for any functions in a gas system 
It has been said that digital computers 
are able to solve any problem for which 
an equation can be written. Remote 
control devices, transmitting and fe. 
ceiving equipment, and other useful 
tools have been developed and im. 
proved in the past few years. New 
methods and equipment for bookkeep. 
ing and accounting have increased the 
efficiency, accuracy, and speed of hap- 
dling many paper work operations. I 
stands to reason that the so-called ‘gy. 
tomatic’ advances will be made in gas 
distribution systems during the next 10 
to 20 years. 

“There are some functions in a gas 
distribution system which would be 
very difficult to automatize. Functions 
dealing with the consumer, such as cus 
tomer service, can hardly be made auto- 
matic. This is one limitation on the ad 
vance that automation will make in the 
gas industry. A more important lim- 
tation will be the capital outlay and 
equipment investment that the indus 
try will be willing to make.” 

To explore further into computer 
equipment representatives answers, we 
can turn to the digital computer group 
represented on GAS’ latest computer 
symposium and first consider the short, 
bur astute, reply from W. V. Neisius, 
Logistics Research Inc. 

“The answer to this is easy—I wish 
the actual fulfillment were as easy.” Mr. 
Neisius said. “Certainly the integrated 
processing control will be affected but 
will require careful planning ands 
sound approach to become truly effec 
tive. 

Frank W. Ladwig representing a 
other digital computer manufactuttt, 
Burroughs Corp, gave us thes 
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choughts: “Everything we see in the 
future for computers indicates an in- 
creasing integ’. rion between units of 
the syscem. However, it is our consid- 
ered opinion that the developments 
will come in an evolutionary manner 
rather than in 4 revolutionary manner. 
The desire for automation in some 
quarters is so strong that it would sur- 
prise us if many of today’s dreams did 
not come true in the fucure.” 

The thinking of the gas industry rep- 
resentatives was as follows: Charles W. 
Beggs— "When one has used a network 
analyzer to solve his flow problems he 
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The engineer's problem is in the prevention of over-design as well as 
under-design, in the opinion of A. R. Bayer, Brooklyn Union (center). 
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“We have had automatic storage 
plants and automatic pumping stations 
for some time. 

“The all-directing brain behind the 
system is the load dispatcher who must 
still supervise operations and always 
will have to be on duty to pick up 
where automation fails, but he needs a 
lot of help to guide his mental func- 
tioning rapidly in this rapid and expen- 
sive age. 

“I think that probably some master 
divice will be produced which will au- 
otmatically keep track of all the cate- 
gories of gas available and the flows at 


E. F. Trunk—“The idea of tying com- 
puters to control equipment to produce 
an ‘automatic distribution system, as 
GAS calls it, does not seem impossible 
ro me. Present use of telemetric and 
remote control equipment has already 
gone a long way to produce just that. 
How much farther it will go in the fu- 
ture, and just how fast, is entirely a 
question of economics. In this instance, 
however, I use the term ‘economics in 
a very broad sense, broad enough to in- 
clude two cardinal principles of the gas 
industry—dependable service and saf- 


ety. Strict attention to these principles 
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At left is Peter Wile, GAS magazine, and W. J. Neisius of Logistics 
Research Inc. is ct right. 





becomes very much aware of the effect 
of various sources on each other as to 
flow and pressure. He will soon find 
that he can't do what he wants without 
a helper of some sort. Perhaps it is a 
telemetric gauge. It may be a push but- 
ton-operated sectionalization valve or 
it may be a remotely operated regula- 
tor loader. All of these things automati- 
cally become necessary as the system 
grows and gets more complicated and 
careful studies of cause and effect are 
made. 

“The central recording of flows and 
pressures and totalization of flows from 
pipelines to avoid penalties due to over- 
draft are with us now. 

“Automatic cut in and out of regu- 
lators and meter runs is an accom- 
plished fact. 

“The business is becoming more and 
more automatic all the time. 
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each of the meter stations in operation 
and working from punched cards to 
cover provisions will advise the load 
dispatcher how to operate with the 
cheapest gas and without penalty. In 
all probability it will be wired to the 
weather bureau so that anticipated 
weather changes will automatically set 
up new schedules for manufacture or 
withdrawal from storage or repumping 
of gas or may even open or close sys- 
tem sectionalizing valves and will cer- 
tainly automatically raise regulator 
pressure upon approach of cold weath- 
er. 

“However, I cannot visualize the dis- 
placement of the directing brain of a 
few men in each system because of the 
frightfully important position of gas 
in the public interest which must be 
maintained at all cost as a safe, de- 
pendable and efficient fuel.” 


is probably why we gas men are often 
accused of being slow to adopt new 
ideas and equipment.” 

John P. Clennon—‘It would appear 
to me that the future of computers in 
the gas industry is unlimited. The first 
paper presented to the American Gas 
Association on computers was in April 
1951. At that time there was much 
speculation as to the future of such a 
device. Today, four years later, the spec- 
ulation is not ‘will it work’ but rather 
‘what is the best type’ and ‘how do I 
go about using such equipment.’ 

“The only objection to having an au- 
tomatic distribution system is money. It 
is reasonable to expect that in the fu- 
ture there will be greater use of equip- 
ment of this type, e.g., computers, ana- 
logue - to - digital converters, telemeter- 
ing, remote control stations, etc., than 
at present. a 
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Fairless Works achieves close 














































control in mixing fuel gases 


By JACK E. WEBBER ° United States Steel Corp. 














This is the system (left) thot serves the 


TO SOAKING Fairless Works. Variations in proportion of 
‘ P/TS sendout gases require very close contro! 
(Fig. 1). 
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on works of the size of United 
States Steel Corp.'s Fairless Works 
require complete distribution systems to 
convey gas from the delivery station to 
the points of utilization within the 
plant. At Fairless, it was necessary to 
construct a mixing station to mix nat. 
ural gas with the other fuels, and ap 
intricate control system had be devel. 
oped and given in-operation tests to 
prove the design. 








TO POWERWOUSE The gas distribution system at Fair. 

“ee ee less is U-shaped, consisting of about 

MING 1 EE: Ee two miles of 36-in. and 30-in. line with 

ede =aaarens - «bé— the end portions swaged to 24-in. and 

ype 4?) 6 ed 4 Ae 20-in. The plant of the National Tube 

Division is supplied with fuel through 

an 18-in. take off from this system 
(Fig. 1). 

The base fuel supply is coke oven 
gas from two batteries which are under- 
fired with part of their own gas. The 
gas is compressed by steam turbine 
boosters to the normal operating pres 
sure of the system—9.5 to 10 psig. 

The coke oven gas enters the main 
on one of the legs of the U. A minor 
portion of the gas is required by facil 
ities on the end portion of this leg, be 
ing utilized as drying gas in open hearth 
and blast furnace operations and for 
pilot and standby fuel for boilers. The 
remainder of the gas flows toward the 
mixing station, and one to the mill ares 
and the plant of National Tube. 
The controls on the system, as Orig: 





—————— 









Fig. 2. Desired flow factor can be maintained 
by injecting a mixture of 74.7% natural gs 
and 25.3% air, by volume. 
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bi inally furnish: by the coke plant con- 
rractor, Were SU h that the speed of the 
booster would be regulated by line pres- 
sure with an 0% rride from the position 
of a gas holder installed upstream from 
the booster station. 

From fuel balance calculations, it was Fig. 3. Schematic die- 
apparent that an auxiliary gaseous fuel gram of mixing sto- 
would be necessary when all consuming tion with its original 
units then under construction were controls. 
placed in operation. Negotiations for a 
natural gas contract were begun and the 
plans for a mixing station were formu- 
lated. 

— In the early stages of the “start-up” 
of the plant, more gas was produced 
than was required because of the low 
diy mill load. Operations of the gas dis- 
= tribution system were fairly smooth, and 
= with the gas holder raised to bleed posi- 
tion, the system was controlled by line 
— pressure. However, when the larger 
w fuel-consuming units were placed on 
nuted the line, the problems of fuel mixing 
orks were immediately encountered. 
wei Since the finishing mill capacity ex- 
or ceeds the capacity of the steelmaking 
hes facilities at Fairless, continuous oper- 
wie ation of all units is not maintained. 
fp This causes a fluctuating load on the Fig. 4. Booster con- 
oa fuels system. It was apparent that ic "fo! system that was 
level- s | designed to deliver 
would be impossible, under these con- 
-—— ditions, to maintain combustion control ——, of coke oven 
ig aae gas available regard- 
Pair by injecting pure natural gas into the aan at all tea 
main. Because of the fluctuating mill 
ibout load, the gas delivered to the consum- 
sie ing plants could contain from O— to 
ay 100°) natural gas. This would cause 


the Bru value and the specific gravity 

p of the mixture to vary over a wide 
stem a saan 

range. The concept of the so-called heat 

flow factor, Knoy formula, or as it is 

oven : : - o—- 

called in England, “Wobbe Index,” is 





The derived from the basic formula of flow 
. through pipes and is most easily ex- 
ine ' 
plained by saying that the heat input is 

pres- 


in direct relationship to a figure found 
, by dividing the Bru value of a gas by 








re the square root of the specific gravity. 
faci The mixing problem could be illus- 
‘a trated by Table 1. 
ae Note that the coke oven gas sample fe, 4 tent, 
1 fog has ; Bru value of 565 and a specific Schamatic of heaster 
The gravity of 0.355, giving a heat flow system which elimin- 
1 the factor (K value) of 950. ates rapid rise and 
area The natural gas has a constant heat fall in demand on 
content of 1060 Bru/ft and a specific  o*e oven gas. 
orig. gravity of 0.60, giving a heat flow fac- 
tor of 1370. 
~~ With this varying heat flow factor, 
roined 


al ges 
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Prior to mixing station installo- With original mixing station con- 
trol—mechanical pilot 
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Fig. 5. Percentage of 
holder travel. 
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Fig. 6. Line pressure 
at booster at same 
stage of operation. 














Fig. 7. Mill gas flow S48 
at same stage of op- 
eration. 
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With derivative differential air 
ioading control 
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With holder position control 
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Fig. 8. A mixing station operator watches operations by means of this control panel. 





the proper operation of metering instal- 
lation and fuel-air ratio controls be- 
comes impossible because both of the 
initial impulses originate from a differ- 
ential across an orifice, and this differ- 
ential varies with the change in specific 
gravity. For this reason, a station was 
designed to permit gas mixing in such 
a manner as to keep the heat flow fac- 
tor of natural gas constant with coke 
oven gas. It was felt that this could 
readily be accomplished by mixing air 
with the natural gas, thus reducing the 
heat content and raising the specific 
gravity which, in turn, would produce 
the heat flow factor. 

From the graph on Fig. 2 it can be 
seen that the desired flow factor of 950 
can be maintained by injecting a mix- 
ture consisting of 74.7% natural gas 
and 25.3% air, by volume. 





TABLE 1. CHEMICAL ANALYSIS OF 
GASES MIXED 








Coke Oven Gas Natural Gas Added 
H.S 0.7 H2 0.0 
co. 1.4 co 0.0 
ILL 2.6 CC, 0.8 
0» 0.5 CH, 92.8 
co 5.4 CoH, 0.0 
CH, 30.2 CoH, 4.1 
Ho 56.0 CaHs 0.0 
N» 2.8 C,H 1.2 
CoHs 0.4 n-C, 0.2 

N. 0.9 
100.0% 
100.0% 
Specific Specific 

Gravity 0.355 Gravity 0.603 
Btu 565 Btu 1060 
950 ¥ 1370 


Natural gas at 125 psig was avail- 
able; therefore, it was decided that a jet 
compressor station utilizing the energy 
of 75 psig gas to compress the neces- 
sary air and force the resultant mixture 
into the fuel system would be the most 
efficient and economical method. 

The station consisted of 15 jets, in 
three batteries of five each. Each jet 
was capable of passing 100,000 Scfh 
of natural gas at 75 psig upstream and 
10 psig downstream pressure, and com- 
pressing with it a maximum of 42,000 
cfh of air. 

Fig. 3 shows a schematic diagram of 
the mixing station with its Original con- 
trols. 

As originally conceived, the pilot 
mechanism consisted of a controller and 
valve, the controller receiving its initial 
impulse from a change in pressure in 
the gas main. Assuming there was a 
drop in pressure, indicating a need for 
gas, the regulator, receiving such an 
impulse, would cause the valve to open 
delivering undiluted natural gas into the 
line at a maximum rate of 150 Mcfh. 
When the valve reached a completely 
open position, it operated an air relay 
which transmitted two signals, one to 
the “increase” side of the control air 
header, and another back to the control- 
ler causing the pilot valve to partially 
close. The increase signal actuated a 
pilot valve on the first jet, causing it to 
open. At an open position, two more 
air relays were actuated, one opening a 
diaphragm valve in the air line ahead 
of the jet, the other allowing the next 
increase impulse to bypass the open jet 
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control in order to actuate the second 
jet. 

If the pressure in the main continued 
to drop, the controller valve would re. 
turn to the full open position, again 
transmitting the increase signal causing 
another jet to open. In this manner, the 
full 15 jets could be used in sequence, 
When the line pressure again reached 
the desired point, the inverse would 
occur. The controller valve would go to 
a closed position, transmitting a “de. 
crease” signal, back-off from the closed 
position, and then, if further reduction 
in volume was indicated by the line 
pressure, would continue to remove jets 
from service. 

The mixing station was put into serv. 
ice with this control system and with 
the control on the coke plant booster as 
mentioned. 

Because of these extreme fluctuations 
in the fuel load, it was immediately 
apparent that more sensitive control was 
required. In attempting to increase the 
speed of the controller, several types of 
relays and pilots were placed ahead of 
the controller in order to magnify the 
impulse transmitted by a smaller change 
in line pressure. Operations were if 
proved somewhat by these modifice 
tions. Generally, however, the point wa 
being approached where it appeared 
that the lag was being introduced by 
the attempt to use any type of interme 
diate control valve ahead of jet contra 


proper. The problem of direct maim | 


tenance of line pressure from the oper 
ation of the jets was then considered 
With a derivative unit, which tend 
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to magnify changes in pressure, a 
conventiona! controller was installed to 
which two transmitting lines were at- 
tached. The oucput signals on these two 
lines were balanced at approximately 5 
psig and a reversing relay was placed 
in one of these lines between the con- 
rroller and the decrease signal line to 
the jets. The other transmitting line 
was connected to the increase signal 
line. Under this control system, a drop 
in pressure on the main would cause an 
increased pressure on the increase trans- 
mitting line, and a decrease on the de- 
crease transmitting line, opening the 
first jet and setting up the same se- 
quence of operation as existed in the 
initial operation. The inverse would 
occur with an increase of pressure on 
the main. Since both the increase and 
decrease pilots operate at about 9 Ib, 
the almost instantaneous operation of 
air loading from 5 psig to 9 psig has 
replaced the controller valve with its 
inherent lag. With the installation of 
this control system, mixing station op- 
erations have been relatively well estab- 
lished. 

At this time there were three sepa- 
rate controls on the system. The first 
was the line pressure control on the 
boosters, the second was the holder posi- 
tion override to the booster control and 
the third was, of course, the mixing 
station pressure control. The major 
control exercised by the mixing station 
caused a slight, but continual, fluctu- 
ation in line pressure which had a high- 
ly magnified effect on the speed of the 
booster and the gas holder position. If, 
for example, the mill load was suddenly 
increased, not only would the mixing 
station immediately go into operation 
to meet the demand, but the speed of 
the booster would be increased in an 
attempt to offset the pressure drop, 
causing the gas holder to fall to the low 
position, which, in turn, would reduce 
the booster speed. As in normal opera- 
tions, practically all coke oven gas avail- 
able for outside use was being pumped 
into the system; that is, the effect of 
small change in line pressure would 
cause an effect far out of proportion 
with their capacity to correct the situ- 
ation. It was then decided to control 
the speed of the booster from a fixed 
holder position, allowing the booster to 
deliver only the total amount of coke 
gas available for outside use regardless 
of changes in mill load. Fig. 4 shows 
the redesigned booster controls. 

This change was accomplished with 
the existing control by reversing the im- 
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Mixing fuel gases... The speed of the booster 
is controlled from a fixed holder position 





pulse lines from the pressure control 
and the holder position override, and 
by reversing the transmission lines from 
the front of the controller. Since the 
various revisions have been made, the 
system has been operating with these 
facilities: 

1. A conventional holder position con- 
trol on the coke plant booster with a high 
pressure override that will reduce the 
speed of the booster and allow bleeding 
of excess coke gas. 

2. Control of line pressure by the mix- 
ing station, utilizing a common derivative 
unit followed by a controller and revers- 
ing relay at the initiating control point. 


Mill operations are so scheduled as 
to utilize all of the available coke oven 
gas. In addition, the mixing station has 
supplemented this supply by as much 
as the full capacity of the station (15 
jets of 1.5 MMcf of natural gas). The 
minimum gas contract allows enough 
gas to maintain line pressure from the 
station while certain large consumers 
are using Bunker C oil during curtailed 
gas supply due to cold weather. 

Fig. 5 shows four charts indicating 
the percentage of holder travel: 


A. Prior to mixing station installation. 

B. With original mixing station con- 
trol, that is, mechanical pilot. 

C. With derivative differential air load- 
ing control. 

D. With holder position control. 


Fig. 6 shows line pressure at booster 
at the same stage of operation, and Fig. 
7 illustrates mill gas flow at these stages 
of operation. 

The station was manually set to at- 
tempt to maintain a heat flow factor 
corresponding to design on all plant 
orifice meters, which was 560 Btu and 
0.37 specific gravity. The variables at 
the mixing station were weight of air 
(humidity ) , and temperature of the gas 
itself. After considerable testing of the 
coke oven gas, it became apparent that 
the heat flow factor of the gas was vary- 
ing as much as 10%, either way, from 
the original average figure. 

Combustion checks throughout the 
mill confirmed this. Some of the small- 
er, more critical burners had shown evi- 
dence of the critical nature of this heat 
flow factor. In checking on available 


measurement and control devices, it was 
found that the true picture of heat flow 
conditions could be represented only by 
a combined record of a calorimeter and 
a specific gravity meter. Since this, in 
effect, gives a heat flow factor result, it 
was felt that a heat flow factor meter 
on a K-meter with a transmitter would 
rectify more nearly the error of varying 
heat flow factor. 

The plan for the immediate future is 
to install a K-meter on the mill side 
of the mixing station intersection and 
use the air capacity of the jets to con- 
trol the heat flow factor of the resultant 
mix of coke oven gas, natural gas, and 
natural gas-air mix. The limitation im- 
posed by such control is the low load 
that exists at certain times on the mix- 
ing station thus limiting both the 
amount of air or natural gas available 
to temper the coke oven gas as needed. 
It is felt that the coke oven gas could 
be stabilized very satisfactorily with 
either jets or a small blower ahead of 
the boosters, and an investigation is 
under way to explore the feasibility of 
such an installation. 

It is also planned to install heating 
coils in the incoming air headers at the 
mixing station, to prevent freezing in 
the jets. This condition which has been 
experienced occurred several times dur- 
ing periods of high humidity and low 
temperature. 

The only other problem that the gas 
system has imposed is the difference in 
flame characteristics between coke oven 
and natural gas. Burner experiments 
have been concluded and data indicate 
that on the smaller burner installation, 
where these flame characteristics are im- 
portant, a modified burner can be used 
to attain the desired result. 

All fuels handling, ordering, and dis- 
patching is accomplished from an office 
in the mixing station by a fuels dis- 
patcher foreman. There is also a mix- 
ing station operator who watches oper- 
ations from the room that houses the 
control panel shown on Fig. 8. The 
fuels dispatcher also supervises main- 
tenance of oil and gas lines, allocation 
of fuels, ordering, and receiving fuel oil, 
Operation and maintenance of the bulk 
fuel-oil pump house and the hot strip 
mill pump hours. s 
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Fig. |. Approved materials handling techniques will have a beneficial 
psychological effect upon the incentive workman. Power conveyors 





such as this circulating overhead type at Public Service Electric & Gas 
Co. will ease his workload. 





Performance of a meter shop 


under an incentive wage rate 


By GEORGE K. BACHMANN, General Superintendent of Meters 
Public Service Electric G Gas Co., Newark, N. J. 


LTHOUGH the field of labor 
A wages is largely that of the indus- 
trial relations department of a company, 
particularly bargaining procedure, the 
meter shop operator can affect enor- 
mously, in establishing shop procedures 
and equipment, the acceptance of in- 
centive rates and the economy resulting 
from the use of them. The reason for 
the need of an incentive wage is that 
straight time pay, particularly when ap- 
plied to production-type work as found 
in a meter repair shop, may well result 
in a mediocre labor effort sometimes re- 
ferred to as the “gas company gait,’ 
which is due to failure on the part of 
management to provide an incentive— 
a real necessity in keeping up mental 
interest of the workman on repetitive 
operations. Greater production per 
square foot of available floor space is 
another reason for the need of incen- 
tive wages. 

The experience and material detailed 
in this article result from the opera- 
tion, beginning substantially in 1954, 
of a central shop called the State Meter 
Shop for Public Service Electric & Gas 
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Co. Although this shop is rather a large 
scale operation, mostly concerned with 
tinplate meters, the concepts carried out 
with respect to incentive rate are, never- 
theless, fundamental and applicable to 
small meter shops or hardcase meter 
shops as well. The use of incentives is 
receiving very wide attention today in 
many industries, including clerical. Al- 
though not widely used now in public 
utility work, it is stirring increasing in- 
terest. 

Shop layout should embody axio- 
matic fundamentals of material han- 
dling for a number of reasons, one of 
which is the psychological effect upon 
the incentive workmen. The fact that 
meters and parts come close to the work 
station, at the optimum level on the 
floor in an uninterrupted flow, provides 
a set of conditions that must make it 
clear that management has done all it 
can to get out the work and that the 
workman has to ‘carry the ball” from 
there. The handling and transportation 
of meters between work stations should 
be non-manual if possible, and if man- 
ual, should be a separate job, not in- 


cluded in an incentive mechanic job of 
a higher evaluation. The necessity of 
meter repairmen to leave their work 
station to move meters or material for 
anything more than a very minimum 
time will counteract the benefits of the 
proper incentive rate for the job. 

The use of meter hand trucks, gravity 
slides, or gravity roller conveyors & 
usually satisfactory for short-distance 
moving of meters or material and has 
cften been expounded at distribution 
conferences. For longer distances, power 
conveyors must be used, either circulat- 
ing overhead type making a closed loop 
around an area of the plant (Fig. 1) of 
the moving belt type, on one or two 
levels (Fig. 2). 

The use of a conveyor of the circulat- 
ing overhead type may become rather 
involved as far as time study and incem- 
tive are concerned. At our state meter 
shop, where the conveyor circulates 
among eight progressive meter oper 
tions performed on eight groups of 


This article has been adapted from a talk presented 
at the AGA distribution conference held in Cine 
nati in April. 
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work bench«: from body tinning 
through bo'y gassing and carries a 
reservoir of mers that circulate among 
these bench operations, there are some 
serious advantages and disadvantages. 
An advantage arises in that while the 
eight operations on the line are pro- 
gressive (boxy tinning, diaphragming, 
casing-in, etc., through inspection ), not 
every meter requires all operations. 

For instance, a valve clean repair re- 
quires the first operation and the fourth, 
fifth, sixth, seventh, and eighth, so at 
the second and third operation bench 
location (diaphragming and casing-in), 
the meter simply passes by on its carrier 
without any handling. ( This type labor 
saving is not possible with the belt-type 
conveyor. ) 

A disadvantage is that it is practically 





TABLE 1. TIME STUDY OF CPERATIONS 
AS SHOWN IN SAMPLE OBSERVATION 


Operation: Tin Diaphragm Size 5 


(Equipment used: Furnace, irons, screw driver, 
wire brush, solder and flux, wiping cloths.) 


Standard 

Operation Allowed Hours 
Meter on bench 0012 
Clean . | 0043 
= .0097 
Remove index box .0077 
Tin index box area 0034 
Tin 4 top edges Oli 
Tin back plate seat | .0180 
Clean top of meter sails ... 0026 
Clean gallery | . 0051 
Tin top seams of case | . 0073 
Tin adjacent sides and bottom (1)... .0100 
Tin 2 adjacent side seams .0065 
Tin diaphragm scat side |...... 0177 
Tin diaphragm sect side 2 0128 
Clean both sides coveveeee 0043 
Wipe meter 00 0039 
Place meter on conveyor...................... OOT] 
Average meter waiting time................ .0082 
Stondard allowed hours........... 1349 


Operation: Grind and Repack Valves Size 5 


(Equipment used: Hook, packing ram, wrench, 
emery block, rotating emery disc. High pres- 
sure air.) 


Standard 

Operation Allowed Hours 
Remove meter from conveyor 0017 
Remove valves | a 
Grind valve covers . 0056 
Grind valve seats — 0148 
Blow out covers and seats... .0038 
Open side boxes... a 
Remove packing . a 
Pack side boxes. .. 0256 
Replace valves and test... ss «0086 
Wash out with varsol... 0177 
Waiting time 0288 
Meter on conveyor... ntiniadin 0015 
Standard allowed hours... 1241 
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Fig. 2. The moving-belt type conveyor, which operates on either one or two levels, is also helpful 
to the incentive workman. 





impossible to stock the conveyor at all 
times with meters balanced in quantity 
according to the work demand of the 
meter repairman and so there must be 
some waiting for work time included 
in the incentive rate. Despite the fact 
that in our situation 22 meters per min- 
ute pass each repairman, determination 
of this waiting time allowance is difh- 
cult as it varies continually, and it is not 
easy to arrive at a mathematical solu- 
tion. In our case it was determined by 
sample observation over three or four 
days each on the various operations on 
the line. Some waiting allowances end- 
ed up high and some low as shown in 
Table 1. The repairmen will not stock 
meters behind their work bench while 
“waiting for work time” is being deter- 
mined, but once the waiting time allow- 
ance is determined they will stock me- 
ters and cut down waiting time. 

Our experience indicates it is wise as 
far as time study to use the circulating 


type conveyor among progressive oper- 
ations only where there are “skipped 
operations.” In the situation cited above 
our problem could have been simplified 
by using a belt type conveyor after the 
fourth operation on the line, as each 
meter is given the same treatment there- 
after. Parenthetically, it may be re- 
marked, however, that in the selection 
of a conveyor, time study is not the only 
consideration. Other factors may indi- 
cate the choice of a circulating type con- 
veyor, particularly for automatic oper- 
ations, and there are four satisfactory 
ones in the state meter shop. 

We have avoided setting up an incen- 
tive rate in instances where an overhead 
conveyor takes meters through an auto- 
matic operation such as trichlor de- 
greasing for paint preparation, or auto- 
matic paint spraying, because the efforts 
of the operator do not depend on the 
quantity of meters being processed. 

The placing of meter intesting, ad- 





Fig. 3. All proving devices at Public Service incorporate automatic features, including push 
buttons and timing devices. 
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Fig. 4. Five graphs showing six factors of 
job evaluation. Top row (I to r): Manual 
skill, physical demand-working conditions, 
training period. Bottom row: responsibility, 
and last, judgment and decision. 
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justment, and final testing on an incen- 
tive wage has always had an obstacle, in 
that it was difficult, without a great deal 
of expense, to tell whether the work had 
been correctly and honestly performed. 
As these operations require much labor 
time, it was important that a solution 
be found for the state meter shop. There 
never has been anything to stop an un- 
observed meter tester, who is behind on 
his work, for instance, from taking test 
results on a shorter run than the pre- 
scribed one with ordinary manual prov- 
ing equipment. Also in running a mul- 
tiple prover installation, hurry on the 
part of the operator will result in fran- 
tic efforts to stop the test dial or crank 
tangent at the final stop mark with re- 
sulting inaccurate test information. 

All meter test equipment at the state 
meter shop eliminates nearly all possi- 
bility of the voluntary or involuntary 
errors described above, as the length of 
the run is built into the equipment. 

All proving devices, as shown in Fig. 
3, incorporate the features: (1) the me- 
ter tester uses only push buttons for the 
operation, (2) need pay no attention 
to the test operation after it is started, 
(3) anytime after the test run is com- 
pleted he can observe the recorded re- 
sults of the test. 

Each of the four types of equipment 
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has three control buttons. Their pur- 
poses are: 


No. 1—Jog. This button opens a sol- 
enoid valve which feeds air from the 
prover to the meter. It is used to run or 
jog the meter ahead to starting position, 
etc. It is used, with the rate valve closed, 


a 


for the pressure tightness test for meter 
and connections. The solenoid valve re. 
ferred to stays open only so long as the 
push button is manually held down. 

No. 2—Start. This button when pushed 
(then released) starts the run. 


No. 3—Recycle. If it is desired to stop | 





SAMPLE JOB DESCRIPTION | 


Tinning Meters 


Description: Wire brush all rusty 
or corroded places to a bright surface 
to permit tinning. 

Apply solder flux. After fluxing, 
tin as required. Remove all puttied 
glass index boxes. Remove solder seal 
index boxes in case of broken glass. 
If box cannot be removed, remove 
broken index glass. Smooth out all 
the solder drippings on exterior of 
meter. Wipe down entire meter, in- 
cluding partitions, removing all flux. 
Using awl, mark repairer’s number 
on back of gallery. 


Valve Grind 


Description: Remove valve covers. 
If necessary, buff on leather to remove 
deposit of gums or oils. Grind on 
grinding wheel until it is apparent to 
the eye that no high or low spots 
exist. Slide surface of valves should 
have criss-cross pattern. Place covers 


in container of cleaning solvent. 

If necessary, buff seats with leather 
block to remove gums or oils. Grind 
seats with blocks to same condition 
as covers. Remove side box packing. 
Wash entire table, including seats, t 
with cleaning solvent. Wipe with \ 
towel and dry with high pressure ait. t 
Repack side boxes sufficiently so that 0 
when caps are snugged up, some pack- c 
ing dressing will ooze up around flag n 


rod. If packed too tightly, it will i 
cause undue friction, affecting capac- " 
ity and causing later change in proof. P 


Washer joints should be staggered as 
inserted in box, being packed evenly 


and loosely. Replace valve covers and 4) 
connect to valve arms. (The upper Ol 
valve arm normally will fit only to fc 
the back valve.) While turning tan- $j 
gent, tap covers for rock and arm lift. in 
Repair as necessary. Using awl, mark ‘. 
repairers number on right side of - 
meter. 

e 
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Application to present hourly time rate 
progression steps 


Fig. 5. Job evaluation-hourly time 
rate (in percent of maximum Grade 
A rate) and its relationship in the 
state meter shop. 





the run at any time after it is started by 
burton No. 2, for any reason whatsoever, 
push button No. 3 is pressed (then re- 
leased) to return the prover, etc., back 
to starting position again. 


Of course the automatic proving 
equipment described does not make a 
meter proof adjuster adjust the proof of 
the meter. Quality control is needed for 
the purpose probably to a somewhat 
greater extent with incentive rate than 
with non-incentive, but our experience 
is that the cost of quality control is only 
a small one in either case. Quality con- 
trol of intests is maintained by a re-run 
of 50 meters by an inspector and by 
making comparative analyses of the re- 
sults with the first run of the regular in- 
tester. Adjustment on a short run has al- 
ways been checked, even before incen- 
tive wages, with a longer retest by an- 
other operator. Even the retest is 
checked by taking a daily sample of 36 
meters out of painted stock and observ- 
ing the results. Careless meter testers 
will inevitably be discovered through 
these procedures. 


Quality control is of course a problem 
on all operations of meter repair. Most 
of these can be simply observed for per- 
formance and quality. For instance, con- 
sidering the repair operation of casing- 
in a meter, it is most obvious if the cas- 
ing-in has been performed, and it is 
rather obvious if neat workmanship 
exists and routine procedure determines 
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if joints are tight. Quality control of this 
kind must be maintained whether an in- 
centive wage rate exists Or not. 

The procedure of setting the incen- 
tive wage rate includes five distinct de- 
velopments which are the basis for ap- 
plication of the finished rate. These de- 
velopments are: 


Job description. 

Job evaluation. 

. Time study. 

. Incentive and allowance. 
. Clerical system. 
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TABLE 2. JOB POINT EVALUATION 


Job Name Point Value 
eee _ 200 
Top open ......... 185 
Case open ...... | 205 
Dry clean ...... 215 
Remove dirt and brackets 215 
Inspect diaphragm 265 
Oil valves ......... 175 
Oil oilers ........... 175 
ee 175 
A 245 
Rediaph-agm . 280 
Case-in ........ 250 
Valve grind . 185 
Parts fitting .. 280 
Backplate 265 
4 point . 190 
Body gas .. 230 
Adjust ......... 260 
Retest ....... 215 
Top-in ........ . 240 
ee 220 


Job description should be as com- 
plete as it is humanly possible to make 
it. There are frequently fringe items on 
each job which one should go to some 
pains to include, because at a later date 
it is most likely that time consuming 
bickering will develop between pro- 
gressive operational groups of meter re- 
pairmen as to just where one job fin- 
ishes and another picks up. Examples 
of job description are given in the box 
on page 54. 


Job evaluation 


Job evaluation must have as a basts a 
predetermined weighting of the various 
factors that enter into the performance 
of the job. This weighting is empirical, 
based on experience, and varies with 
even the experts in the field. It is prefer- 
able to select one weighting of a repu- 
table authority rather than attempt to 
design the weighting oneself. Some ex- 
perience or concentrated thought on the 
application of the weighting is neces- 
sary for workable results. Five graphs 
covering the six factors are shown on 
Fig. 4. Analysis of points of two job 
descriptions are: 


TINNING 
Factor | Points 


i 115 
15 
30 


ou & wh 
3 


25 


Total .... — 
VALVE GRIND 


Factor Points 


ova whe — 
3 


Total ...... . 185 


A summary of point values of many 
job descriptions is listed on Table 2. 


The translation of job evaluation into 
dollar values will depend upon company 
policies as to the maximum time (hour- 
ly) rate on a non-incentive basis for the 
most skilled repairman and the mini- 
mum rate for the least skilled repair- 
man. This policy is usually guided by 
overall considerations of all gas com- 
pany employees. (The use of the word 
“repairman” is herein meant to cover 
all categories of meter shop workmen, 
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PUBLIC SERVICE ELECTRIC AND GAS COMPANY 
DALY WORK ENVELOPE - STATE METER SHOP She 5S 108 NUMBERS Size 10 
' TOP @ CASE OPEN ‘9 
EMPLOVEE NAME... NUMBER DATE 2 TOP OPEN 14 
> euT 1S 
4 TIN DIAPHRAGM 6 
8 TiN VALVE 7 | 
o TIN OFLER ‘6 
1'2,;3)'/4/;8/'|6,'7, 86} 8} 0) 11 12 06} 13 | 14 7 RE-DIAPHRAGM "9 
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Fig. 6. These are the forms used by Public Service meter shop em- are placed and on which the count is noted, a weekly time voucher, I 
ployees. They consist of a work ticket, an envelope in which the tickets and the shop consolidated weekly time report. s 
t 
t 
whether a meter tester, a caustic tank our particular situation we have auto- up, doing good quality work, for mox q 
Operator, or a meter assembler, in the matic progression within a job category. of an eight-hour day, day after day. f 
stricter sense of the word. ) The maximum progression rate of one Judgment as to the “sensible rate of ef. is 
Within the maximum and minimum category overlaps the minimum rate of fort” was entirely in the hands of th tl 
rates, a decision must be made as to how the next higher category, a device to en- time study man, who must have some C 
many grades of repairmen, without able transfer to a higher category with- experience to do a good job. Repait al 
having an unduly complicated rate set- out reaching the maximum of the lower work cannot be as sharply studied # 4 
up, are necessary to give recognition to category, without interrupting the regu- production on new materials, so that " 
the assorted skills found in a meter lar progression period and period in- some leeway in time study rate for the ct 
shop. Our decision was to use five, crease. Neither automatic progression condition of used material in a meter o 
which we believe to be a common num- nor overlapping of progression rates repair shop must be made. Such consid tc 
ber of rate distinctions in industrial rate have any significance with respect to erations as “normal” rate of effort, some a 
practice. There were so few employees job evaluation. times being defined as the effort 
in the lowest or fifth category, that the quired to walk at 2.5 miles per hout,@ 
fourth and fifth were combined into a Time study allowance dealing out 26 playing cards per mip 
single wage rate group. ute, and that repairmen would work # 
Table 3 shows the distribution of Time study allowance for various over 100% of normal, were absent from 
basic hourly rates by job evaluation labor operations was determined on the our considerations. The time study 
points according to jobs and graphically basis of a comfortable rate of effort sult determined in our case was 00 
the relationship is shown on Fig. 5. In which a repairman could sensibly keep which an average repairman’s perform 
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e could eas:'y reach, and which, if 
tly exceed! d, would lead to close 
scrutiny of th: quality of the work. No 
limit on earnings is kept, however. 


anc 


Incentive allowance 


Allowance for time away from the 
work station, and an incentive allow- 
ance must be provided for the time al- 
lowance which will be the final figure 
for the pay of the job. In our case we 


recognized the following: 


Morning break 15 minutes 
Morning washup 10 minutes 
Afternoon break 15 minutes 
Afternoon washup 10 minutes 
Bench cleanup | _.. 15 minutes 
Personal, fatigue, dela 25 minutes 

Total 90 minutes 


(199 of the 8 hour day) 


Incentive bonus in pay that would 
make it worthwhile for a repairman to 
keep up steadily at an established pro- 
duction rate, rather than coast along on 
his basic time rate, is a matter of policy, 
but would fall in general between 15 
and 3096, having been allowed as 25% 
in our case. Under the allowance listed 
here, a time study job of say three min- 
utes would be increased as shown in 
the equation below. 

Our experience in setting the rate is 
that even though most fairly computed 
in accordance with the time study pre- 
cepts described above, the quantity of 
production for earning the incentive 
bonus is so greatly in excess of the usual 
production in a gas company time rate 
shop, or even a shop in which non-scien- 
tific historical piece rate existed, that 
the incentive bonus production re- 
quired seems astronomical to the meter 
repairman and he sincerely feels that is 
is unattainable. In the instance of the 
three-minute operation cited in the pre- 
ceding paragraph, 130 required oper- 
ations (390 minutes —- 3 minutes) re- 
quired daily will be compared by the 
workman to the possible 75 he has been 

completing previously. A comparison 
of some production requirements be- 
fore and after establishment of incen- 
tive wage rate is given in Table 4. 

An industrial tempo of work in the 


Allowance factor 


480 minutes per 8 hour day 
480 minutes — 90 minute allowance 


TABLE 3. JOB POINT EVALUATION AND RATES 


Job Class Job Name 
A Fitting 


EE sei 


Rediaphragm 
Backplate. 
Diaphragm inspect 
Adjust... 

Solder smelter... 


B Case-in 
Tinning 


Top-in...... ee 


Store meters 
OK repair 
Body gas 


Cc Top gas... 
Retest. 
Dry cleaner 
Case open 
Intest.. 


D 4 point | 
Top open....... ” 
Valve grind 
lron dressing. 
Gutting... = 
Oil and test oilers 
Oil and test valves... 


*eeeee 


“eeeeeeee 


Parts tinning....................... 


Floor boy.... 


Rates 
(in % of Max. Class A 
Rate Repoirer) 


89% to 100% 


Evaluated 
Points 


280 
280 
280 
265 
265 
260 
260 


250 
245 
240 


84% to 94% 


78% to 87% 


67% to 81% 





TABLE 4. COMPARISON OF REDUCTION REQUIREMENTS 


Former 
Production 
Intest " , 72 per day 
Tinning rediaphragm meters 56 per day 
Rediaphragming 33 per day 
Backplating. . 57 per day 
Topping-in 125 per day 


Production Required to Percent 
Reach 25% Bonus Earnings Increase 
150 per day 111% 
73 per day 30% 
41 per day 24% 
89 per day 40% 
218 per day 74% 





meter shop such as found in most profit 
motive manufacturing plants had to be 
established. There was a war of nerves 
at the state meter shop as the crystalliz- 
ing of time study allowances was pro- 
ceeding between meter repairmen and 
management, as represented by time 
study men. It was well to listen to com- 
plaints of the repairman regarding the 
tentative production quotas, first to give 
everyone his “day in court,” and sec- 
ondly because there were some few fac- 
tors to be accounted for in rate setting 
that the time study man had overlooked. 
It is most desirable, particularly when 


< 1.25 incentive — 1.54 


} min. time study operation <* 1.54 = 4.62 min. actual allowance 


Pay for working 390 minutes + 3 min. per operation X 4.62 minutes 
time allowance = 600 minutes (10 hours pay) 
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there has been a work method change, 
to allow the repairmen ample time, pos- 
sibly as long as six months, to become 
accustomed to the routine of the job. A 
long period of training, which serves to 
give a workman plenty of time to over- 
come mental barriers to high produc- 
tion requirements will greatly help to- 
ward satisfied acceptance of the time 
study allowances on the part of the 
workman. We only allowed about three 
months for a trial period before estab- 
lishing the incentive rates. It is now ap- 
parent that a few of the rates could have 
been trimmed a little closer, if more 
time had been allowed. 

Now that a year of operation under 
the incentive wage has gone by, some 
of the soft rate operations are under- 
going a method change and a restudy 
of the allowed time rates is being made. 
Without a method change a restudy 
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ABLE 5. STANDARD ALLCWED HOURS OF OPERATIONS 


AND EXPECTED PRODUCTION 


Size 5 Diaphragm Repoir 








Standard 
Allowed 
Operation Hours 
Intest 0656 
Top opon .0269 
Case open .. 0170 
Dry clean .. 0105 
Inspect .. 0085 
Gut 0895 
Diaphragm tin . 1349 
Rediaphragm . 2408 
Case-in . 1748 
Valve grind 1241 
Parts fitting .1308 
Back plating 1133 
4 point . (0320 
Body gas . 0503 
Adjust 0847 
Retest 0513 
Top-in 0458 
Top gas 0617 
Tin case, machine .0020 
Tin tops, machine .0020 
Tin disc, hand 0108 
Tin back plete .0061 
Straighten case .0054 
Straighten top .0054 
Total. 1.4942 
Supplementary 
Replace flag arm _ 0458 
Replace cover arm 2114 
0 _ 1.7514 


Break Even 25% Bonus 
Rate Rate 
Per Day Pay Day 
122 153 
297 371 
471 589 
762 953 
94] 1176 
89 ae 
59 74 
33 4] 
46 57 
64 80 
6] 76 
71 88 
250 313 
159 199 
94 118 
156 195 
175 218 
130 163 





would undoubtedly run into labor op- 
position. 

In our case the original time studies 
as well as job description evaluation 
were made by an employee of a con- 
sulting management firm, but mainten- 
ance (changes) in the rates, which will 
most assuredly be necessary to keep the 
rate schedule up to date, are made by a 
meter shop employee whom we have 
given some training in these procedures. 

Under the rates designed for the state 
meter shop, it could be logical to expect 
that repairmen would all earn about 
259% incentive pay. It is not wise to 
predict such a figure, as there is no way 
to forecast how hard the workmen are 
going to push themselves on their work. 
In our situation the average of all re- 
pairmen collectively is 30% incentive 
pay, with possibly 10% of the men in- 
dividually rising as high as 50%. As 
long as the work is satisfactory, there is 
certainly no reason to curtail these indi- 
viduals who have unusual drive on their 
work. There may be a feeling among 
men in other departments, such as the 
street or customer's service, that these 
meter repairmen are earning excessive- 
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ly. There is one sure answer to such 
complaints: invite the complainant, 
possibly a man spending his time out- 
doors, in automobile under no constant 
supervision, etc., into the meter shop 
for production work. The invitation 
will almost surely be refused. The pros- 
pect of remaining at a single work sta- 
tion performing a repetitive operation 
a maximum number of times, possibly 
next to a heat-producing piece of equip- 
ment under constant supervision, is not 
overly inviting to such individuals. 

A pitfall to be avoided is to make 
sure that the basic time rate is not a 
historical one, which at a past date was 
made high, with an unrecorded conno- 
tation of expected high production. The 
considerations listed above applied to 
such a historical rate would produce an 
overly high rate of pay. 

The actual time allowance may be 
translated into money piece rates, but 
generally they are not. Piece rates must 
all be changed when there is a general 
wage increase, causing great clerical 
work. The old time piece rate system 
generally did not have a weekly 40-hour 
pay minimum (for a 40-hour week), a 





labor standard requisit: today, 

The standard hour system, in whic 
a worker is paid in carned hours 
on the operation tim allowance, wigh 
a weekly base rate minimum, has the 
advantage that the job rates, ex 
in time as decimals of an hour need 
never be changed for a wage inuenl 

Table 5 is a summary of the time 
allowance rate for a complete redig. 
phragm repair of a size five 
which total 114 hours Pay, part of 
which is paid at various grade Pay rates 
The 14-hour figure does nor include 
replacement of not regularly new parts, 
The labor item we consider moderge 
and economical for this job, and also 
with all the other type repairs, 





Clerical system 


We have a breakdown by elemeng 
of each job labor rate. Several of these 
breakdowns are shown in Table 1. This 
breakdown is very useful in case of 
change in job method, as the elemen 
time remains the same and need not be 
restudied. 

Wherever possible, the state meter 
shop uses a perforated work ticket, from 
which the workman tears a stub as, 
receipt for his work. The stubs age 
placed in an envelope after count by the 
workman and so noted on the envelope 
The contents of the envelope are Spor 
checked by the payroll clerk, the daily 
results entered on an employee weekly 
time voucher, the weekly total of whic 
is transferred to a shop consolidated 
weekly time payroll. These forms at 
shown in Fig. 6. While these forms look 
rather formidable, due largely to fed 
eral and state provisions, their execution 
is relatively simple. 

The question arises in the minds of 
readers of this article as to acceptability 
of incentive wage standards by an o 
ganized labor group. Such groups oftes 
have a large majority of street depart 
ment workmen or customers’ service 
mechanics, and their decisions do a 
necessarily reflect the attitude of am 
ter repairman minority. The develop 
ment and purchase of low cost dispar 
able (non-repairable) meters is for 
tunate development in such situations 
in that it provides a competitive subst 
tute for meter repairs. Cooperatiot 
with an incentive wage system is ad@ 
sirable choice for an organized 
group to an alternative of a great redut 
tion of meter repairs, or even disco 
tinuance of meter repairs, through m@ 
use of disposable meters. . 
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The New Gas Transmission and Distribution Piping Code 


Code's outline is pattern for 
top-managed maintenance plan 








N this eighth and final article in our 

series on the new ASA Gas Trans- 
mission and Distribution Facility Code, 
the section of Chapter 4 on pipe-type 
holders and Chapter 5, on operating 
and maintenance procedures for gas 
transmission and distribution facilities 
will be discussed. 

The code defines and provides for 
two types of holders, which, because of 
their design and the materials used in 
their construction, are closely related to 
pipelines. These are defined in the code 
as follows: 

“1. A pipe-type holder is any pipe 
container or group of interconnected 
pipe containers installed at one loca- 
tion and used for the sole purpose of 
storing gas. A pipe container is a gas- 
tight structure assembled in a shop or 
in the field from pipe and end enclos- 
ures. 2. A bottle-type holder is any bot- 
tle or group of interconnected bottles 
installed in one location and used for 
the sole purpose of storing gas. Bottle, 
as used in this code, is a gas-tight struc- 
ture completely fabricated from pipe 
with integral drawn, forged or spun- 
end enclosures, and fabricated and test- 
ed in the manufacturer's plant.” 

Probably the most important code 
matter relating to holders of this type 
is the question as to whether they 
should be designed and constructed in 
accordance with one of the pressure 
vessel codes, or in accordance with the 
gas pipeline code. It was concluded by 
Subcommittee 8 that the design, con- 
struction, and testing should be in ac- 
cordance with applicable provisions of 
the pipeline code rather than in accord- 
ance with the pressure vessel codes. 

The basic reasons for this decisioz 
are: 

1. If holders of this type are installed 
underground as required by Section 8, 
then all conditions of use are exactly 
comparable to the conditions of use of 
a pipeline installed in a comparable lo- 
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cation. Consequently, the pipeline code 
fits more closely the conditions encoun- 
tered in the construction and operation 
of these holders than does the pressure 
vessel code. 

2. There are some important differ- 
ences between the conditions assumed 
when a pressure vessel is designed and 
the conditions that can be assumed 
when a pipe- or bottle-type holder is 
designed. (a) Since the pipe- and bot- 
tle-type holders are installed under- 
ground they are less subject to fire and 
damage from falling objects. (b) When 
such a holder is designed, its exact lo- 
cation is known; consequently, the de- 
sign can be made to fit the degree to 
which the public is exposed to holder 
hazards and the degree to which the 
holder is exposed to damage resulting 
from activities of the public. On the 
other hand, it is necessary to assume in 
the drafting of the pressure vessel codes 
that a pressure vessel designed under 
the code might be installed where its 
failure would result in injury to many 
people and that it will be installed 
where there is considerable possibility 
of fire damage. 

Section 8 of ASA B31.1 contains a 
section (844) devoted entirely to pipe- 
type and bottle-type holders. The prin- 
cipal requirements of this section are: 

(1) The holders of this type must 
be installed underground. 

(2) If they are installed in streets 
or on private right-of-way where the 
owner does not have exclusive use and 
control of the land upon which the 
holder is located, the holders must be 
built in all respects in accordance with 
the code provisions applicable to pipe- 
lines to Operate under the same pres- 
sures and in the same locations. If pipe- 
type or bortle-type holders are to be 
installed on land under the exclusive 
use and control of the owner, and this 
land is fenced, then some economies 
can be effected in the design of the 








holders under certain conditions speci- 
fied in the code. 

Since by definition bottle-type hold- 
ers are manufactured and tested in the 
manufacturer's plant, the code permits 
the use of a steel for bottle-type hold- 
ers that would not be permitted for 
pipe-type holders or for pipelines. This 
steel is a high strength steel which must 
be welded under carefully controlled 
conditions and heat treated after weld- 
ing. The use of bottles made of this 
steel is permissible, providing all weld- 
ing is done in the manufacturer's plant, 
and field welding on holders of this 
type is prohibited. 

Both bottle-type and pipe-type hold- 
ers are classified in the code as facilities 
that may, at times, be bortle tight (that 
is, entirely free from leakage). Conse- 
quently, devices to prevent the acciden- 
tal overpressuring of the holders must 
conform to the code requirements for 
pressure-relief devices for bottle - type 
structures. 


OW let us proceed to a discussion 

of Chapter 5 of the code, which 

deals with operating and maintenance 
procedures. The question as to whether 
the code should contain any provisions 
concerning Operating and maintenance 
procedures was one that received con- 
siderable attention. It was observed by 
Subcommittee 8 that all of the state 
codes that have been set up thus far, 
covering gas transmission and distribu- 
tion facilities, contain requirements 
pertaining to operating and mainte- 
nance. Subcommittee 8 concluded, 
therefore, that if such provisions were 
not put into Section 8, the code would 
be considered incomplete by state and 
other government agencies, and such 
agencies would probably, in many cases, 
consider it necessary to supplement our 
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»rovisions for operation and 
ance. The committee conclud- 
etore, that it would be desirable 

r o develop such provisions and 
ide them in the code. 
The committee quickly realized that 
iid be impractical cto include in a 
sational code detailed requirements 
oncerning the operation and mainte- 
nance of gas transmission and distribu- 
rion facilities. This is because of the 
great difference in the present condi- 
tion of various systems, difference in 
the materials used in their construc- 
rion, and different operating conditions. 
Ir is obviously possible, however, for 
each operating company (to set up a 
maintenance program and operating 
procedures that will be well suited to 
its particular conditions. The basic re- 
quirement of the new code regarding 
operating and maintenance is perhaps 
unique insofar as code writing is con- 
cerned, but is nevertheless a very prac- 
tical type of code provision. 


The basic requirement as stated by 
the code is, “Each operating company 
having gas transmission or distribution 
facilities within the scope of this code 
shall: a. Have a plan covering operat- 
ing and maintenance procedures in ac- 
cordance with the purpose of this code. 
b. Operate and maintain its facilities in 
conformance with this plan. c. Keep 
records necessary to administer the plan 
properly. d. Modify the plan from time 
tO time as experience with it dictates 
and as exposure of the public to the 
facilities and changes in operating con- 
ditions require.” 

The code goes on to list the type of 
items that should be included ina main- 
tenance program. However, for the 
most part these are merely suggestions 
included for the purpose of developing 
a picture as to the magnitude and thor- 
oughness of the maintenance program 
that would be considered by the com- 
mittee to be adequate. A well worked- 
out maintenance program and a syste- 
matic statement in writing of the pro- 
gram is not only necessary to comply 
with the code, but it is necessary as a 
management control device in any com- 
pany, particularly large companies op- 
erating over a wide geographical area. 
A program that systematizes mainte- 
nance work and gives management ade- 
quate control over it and that has been 
developed by the operating company in 
good faith with the intent of adequately 
providing for public safety as well as 
for other objectives that the company 
wishes to achieve, will put the company 
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in compliance with the code and will 
provide for a degree of maintenance 
that will go far coward eliminating any 


tendency on the part of government of- 
ficials to try to spell out in detail the 
amount and extent of maintenance 
work that a company should do 


Some of the items that should be in 
the maintenance program, the code 
says, are: 


For Pipelines 

a. A patrolling program 

b. Periodic inspections and tests to de- 
termine if provisions made for controlling 
external corrosion are adequate 

c. Periodic inspections or tests to de- 
termine the extent of internal corrosion if 
there is evidence that such 1s occurring. 

d. Corrosion control records, including 
cathodic protection operating data, records 
of surveys to determine the effectiveness 
of cathodic protection, and records of 
leaks found and leaks repaired 


For Distribution Systems 

a. Periodic patrolling of mains where 
special hazards exist 

b. Systematic leakage surveys, the type 
and frequency to depend upon local con- 
ditions. 

c. Procedures that will insure the prop- 
er disconnecting and sealing of services 
tor which there is no further planned use 


For Compressor Stations 

a. Approved starting, operating, and 
shutdown procedures that provide for 
safety. 

b. Periodic inspection and testing of re 
lief valves and other automatic safety de 
vices. 

c. Inspection for corrosion. 

d. Approved procedures for ssolating 
sections of pipe or equipment and pureg- 
ing to prevent explosions or injury during 
repair or construction operations in an 
operating station. 

For Pressure-Limuting and 
Pressure-Regulating Stations 

a. Periodic inspection and tests to de- 
termine that equipment is in good me- 
chanical condition and adequate and set 
to function at the desired pressure. 


For V alves 

a. Valves that might be needed in an 
emergency should be periodically inspected 
and partially opened or closed to see that 
they are in good mechanical condition. 


Por V aults 
a. Periodic inspection and tests to see 
that they are adequately ventilated. 


At this point I may be wandering to 
some extent from the subject assigned 
me, but I would nevertheless like to 
point out that compliance with a saf- 
ety code is only one and possibly one 
of the least important benefits that a 





company can der: m the time and 
money spent co d op and ser 
on paper an order ' effective main. 
tenance program 

Such a progran uld not only egg. 
tain step-by-step procedures for 
forming the operarions involved and 
the frequency wit! ich such Opera. 


tions should be performed, but it $f 
also spell our such things as 


|. Who is responsible for the overall 
program 

2. Who is responsible for the 
performance of each part ts 

3. The records necessary to guide the 
progress of the program 

1. The records and reports Necessary t 
make it possible for management tO make 
lecisions management should make 

5. Statements of policy and procedures 
needed so that designated supervisors cap 
make important decisions such as whes 
should a main be replaced rather then re 
paired, in the manner desired by the man. 
agement 

6. Follow-up provisions to make sure 
that instructions are understood and are 
heing followed by those who execute them. 


Such a program can be a very effect. 
ive tool of management and can 


|. Make possible the accurate control 
of the total amount of maintenance expen 
ditures 

2. Make sure that first things are done 
first 

3. Make sure that the program is ew 
nomically sound 

1. Make sure that maximum benefit is 
obtained per dollar spent 

5. Provide statistics that indicate whet 
er the scale of the program is keeping the 
overall condition of the system the same 
or is gradually improving it or gradually 
allowing it to deteriorate 

6. Give comparative cost figures to i» 
dicate the relative ethciency of various op 
erating divisions or crews 


The code of course is not concerned 
with matters of this type. My points 
that a basic requirement of the code 
can be expanded into a program that 
constitutes complete compliance with 
the code and, at rhe same time, puts U> 
der management control an important 
operation which is in many companies 
actually wasteful and over which mat 
agement in reality has no effective cm 
trol in many cases. Or conversely, 
company that has taken the steps necer 
sary tO put its maintenance work 
the management control that it should 
have, has probably by virture of chis 
fact already done everything that is me 
essary to comply with the maintenant 
provisions of the code. ' 
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Security principles 








Whatever security measures are to be taken against enemy 
sabotage or direct attack must be put into effect before 
such an attack — in other words, now. The security pro- 
gram, and hazards to be expected, are outlined in Part I 
of three parts. 


for the gas utility 












ECAUSE of the vital role that the 
gas industry plays in defense in- 
dustry and in American living, it is im- 
perative that a carefully planned secur- 
ity program be instituted to safeguard 
it against enemy attack or sabotage. The 
job of establishing and executing such 
a program lies primarily with the man- 
agement groups of individual gas com- 
panies. Outlined here are the highlights 
of such a program, general in scope, to 
be used as a guide for security person- 
nel. 

The outline is adapted from a 200- 
page booklet entitled “Security Princi- 
ples for the Petroleum and Gas Indus- 
tries’ published by the National Petro- 
leum Council. Information obtained 
from many pamphlets and reports pub- 
lished by various government agencies 
is included in the text. The keynote of 
the entire booklet is that whatever se- 
curity measures are to be taken must 
be put into effect before an enemy at- 
tack comes—in other words, now. The 
compilers of the booklet point out that 


GP staff report 
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not only the winning of “World War 
III,” but also the prevention of such a 
war, may depend to a large extent upon 
effective industrial defense planning. 


Measures and Techniques 


Security, as treated in the booklet, in- 
cludes, but is not limited to, the adop- 
tion of measures and techniques to (1) 
minimize the loss of personnel, pre- 
mises, processes and products or serv- 
ices due to industrial hazards, epidem- 
ics, or catastrophes caused by the ele- 
ments; (2) prevent espionage and sab- 
otage; (3) provide passive defense 
against enemy attack, and (4) expedite 
emergency restoration of productive or 
service capability in the gas industry 
in both peace and war. 

Security in the gas industry is, in one 
sense, more critical than in the electric 
power industry for the reason that gas 
systems are not interconnected as are 
power systems, and once a vital link of 
a gas system is destroyed, gas supplies 
to all the customers in that area are cur- 
tailed. And although we have the nat- 
ural gas background of World War II 


as a guide, there is no assurance that 
conditions in a possible future war 
would be comparable. 


The question arises as to how far a 
gas company can go, and still stay with- 
in the bounds of feasibility, in the way 
of actual installations of barriers, per- 
sonnel shelters, fencing, protective 
lighting, extensive use of guards, etc. 
This applies to security measures 
against both sabotage and direct enemy 
attack. 

Management must evaluate its facili- 
ties with an eye to criticality and to vul- 
nerability. The relationship of the rela- 
tive criticality and the relative vulnera- 
bility determines the degree of protec- 
tion that each part of the system should 
be provided. 


Criticality ratings 


Relative criticality ratings should 
consider the present or potential im- 
portance of the military or industrial 
installations dependent upon the gas 
supply. The reserve or surplus fuel sup- 
plies available to the installation in case 
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the zas supply is shut off should also be 
aken into account. Hazards created by 
interrupted service and replacement 
come are two other factors of impor- 


trance 


Size of community 


Gas facilities should also be evalu- 
ated as to the size of the community 
and its dependence upon gas, and the 
proportion and importance of the in- 
dustrial consumption as compared with 
the domestic consumption. 

Relative vulnerability is determined 
by many factors. Proximity to concen- 
trations of industry, geographical loca- 
tion, type of building construction, 
whether installation is above or below 
ground, and many others contribute to 
or detract from the facility's chances of 
surviving an attack. It is not economi- 
cally feasible for each item in the sys- 
tem to receive the same degree of at- 
tention. Because of its day-to-day op- 
eration of the facility, management is 
in the best position to determine the 
susceptibility of damage to each part 
of the system, the means by which is 
can be damaged, and the amount of 
work necessary to repair it. 


It is the duty of management to de- 
termine the criticality and the vulnera- 
bility of such facilities as pipeline com- 
pressor stations, gas regulating stations, 
distribution systems, research centers, 
and other facilities as appropriate. 





HAZARDS 





Damage to gas facilities may be di- 
vided into four classifications. First, 
there are hazards inherent in the pro- 
duction or service operation. Secondly, 
espionage is an ever present threat to 
gas facilities. Sabotage presents a real 
threat to gas company installations in 
time of war, “hot” or “cold.” Fourth, 
gas installations may be completely de- 
stroyed by direct enemy attack. 


Production or service 
operation hazards 


A protective program should not be 
confined to meeting the most hazardous 
situations. It should be a continuing 
activity beginning in peacetime and 
extending to meet the particular haz- 
ards of formal hostilities. Increased 
production to satisfy the needs of na- 
tional defense emergencies naturally 
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intensifies routine hazards. Specific op- 
eration hazards to the gas industry de- 
pend on such variables as industrial 
process, the type of facility, facility lay- 
out and construction, the level of the 
organized protection and prevention 
program enforced by management, lo- 
cation, topography, etc. Private organ- 
izations such as the American Petro- 
leum Institute, American Gas Associa- 
tion, the National Fire Protection As- 
sociation, and others have issued infor- 
mation pertaining to these hazards. 


Espionage 


Espionage includes the collection of 
information that contributes to an 
evaluation of the nation’s war potential 
and that may be used to advantage by 
an enemy in subversive activities and 
armed force attack. The very nature of 
the gas industry makes it diffijcult to 
conceal the many phases of its opera- 
tion. 

Espionage agents specifically seek in- 
formation such as the following: 


(1) Capacity, rate of production, in- 
dustrial mobilization schedules, and details 
of orders on hand. 

(2) Specifieations of products. 

(3) Test records of newly developed 
items of equipment. 

(4) Sources of raw materials and com- 
ponents. 

(5) Destination of completed products 
and transportation routes. 

(6) Data on production methods. 

(7) Critical points and possible meth- 
ods of effective sabotage. 

(8) Measures in force for security and 
to prevent sabotage, such as frequency of 
inspection by guards and their dependabil- 
ity. 

(9) Names of dissatisfied employees 
and non-employees who might be suscep- 
tible to and utilized for subversive plans. 


In general, espionage may be ren- 
dered ineffective or made more difficult 
by the application of protective meas- 
ures such as a careful loyalty check of 
personnel, particularly before employ- 
ment; prevention of unauthorized en- 
try to the premises; special guarding 
and handling of classified material; re- 
striction of movement within the facil- 
ity; and security education and train- 
ing of employees and others who have 
information on the system or facility's 
activities. 


Sabotage 


Industrial sabotage is the most effec- 
tive method that can be applied against 
a national defense emergency effort. 








The fact that there wa. very little dam, 
age directly traceable to enemy sabo. 
tage during World W ar I] might wel 
be attributed to the lack of ; ; 
exercised by the enemy in the dirers: 
of sabotage and the selection of 
tage methods, rather than to his failure 
to appreciate the effectiveness of this 
form of warfare. Industria] Sabotage j 
a basic doctrine of the Communig 
party and other revolutionary bodies 
The undeniable existence of this doc. 
trine, the highly effective results thar 
may be accomplished by the skillful 
employment of sabotage, and the 
known existence of substantial 
within this country available and will. 
ing to undertake such work places this 
hazard higher upon the list of risks 
confronted by the gas industry than gt 
any time in the history of this country, 





In terms of trained manpower, 
equipment, and munitions risked, q 
sabotage operation involves only nom. 
inal expenditures by the enemy, but 
the profit may be enormous if the ta. 
get has been strategically selected, The 
disastrous consequences of an act of 
sabotage, such as the destruction of g 
critical compressor station, would be 
greatly disproportionate to the map 
power, time, or material devoted to the 
act. It is to be expected, therefore, thar 
the outbreak of a formal attack on this 
country would be accompanied by one 
or a series of well planned major sabo 
tage efforts. 

The tools and methods of sabotage 
are limited only by the skill and ingen 
uity of the saboteur. The methods of 
sabotage may be generally classified a 
follows: mechanical, which includes 
breakage, insertion of abrasives and 
other foreign bodies, failure to lubte 
cate, maintain and repair, and omission 
of parts; chemical, including the inser 
tion or addition of destructive, damag- 
ing or polluting chemicals in supplies, 
raw materials, equipment, product, of 
utility systems; explosive, or damage 
and destruction by explosive devices 
the detonation of explosive raw m* 
terials or supplies; fire or ordinaty 
means of arson, including the use 
incendiary devices ignited by mecha 
ical, chemical, electric, or electronk 
means; electric and electronic, such® 
interfering with or interrupting powel, 
jamming communications, interfering 
with electric and electronic process, 
psychological, including the foment 
tion of strikes, jurisdictional disputes 
boycotts, unrest, and personal animot 
ities, inducing excessive spoilage an 
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inferior work, using “slow-down” of 
operacions provocation of fear or 
work-stoppage by false alarms, charac- 
rer assassination, and other means. 

Physical sabotage is essentially an 
inside job, or requires the assistance, 
knowingly or unknowingly, of some- 
one inside. Hence, the principle pro- 
rective measures must be designed tO 
limit the entry or continued presence 
of saboteurs or their assistants. 





DIRECT ENEMY 
ATTACK 





The responsibility for preventing or 
minimizing direct enemy attacks rests 
primarily with the armed forces. Some 
protective measures may be taken by 
industrial concerns, however, and an 
understanding of the types of weapons 
with which they may be attacked will 
reduce the number of casualties and 
amount of damage occurring. 

Types of enemy attack may be clas- 
sified under (a) air attack, (b) chem- 
ical attack, (c) biological warfare. 


Air attack would probably be the 
most likely. Regarding this type of at- 
tack, it might be said that: 


(1) Pipelines, although easily dam- 
aged, are quickly replaced or by-passed 
and, hence, do not materially affect pro- 
duction. 

(2) In no case will complete destruc- 
tion of a pipeline be accomplished, regard- 
less of the weight of the attack or attacks. 

(3) Continuity of production or service 
may be more easily reduced by attacking 
outside sources of the facility or system 
such as power, water, etc. 

(4) Attack by fragmentation bombs or 
high pressure systems containing inflam- 
mables, followed by an attack of incen- 
diaries, will result in considerable dam- 
age. 

(5) Trained fire-fighting crews and 
adequate equipment can materially reduce 
damage. 


(6) Personnel casualties can be held at 
a minimum by providing personnel shel- 
ters. 


(7) Blast walls of steel, concrete, or 
earth may reduce damage to critical equip- 
ment from near misses of 500-lb bombs, 
and smaller bombs. 


(8) Smoke screens, camouflage, and de- 
coy plants are only sporadically effective. 


| (9) Plans should be made for provi- 
sion of shelters for those who must re- 
main on duty regardless of hazard. 
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Security principles ...Results of heavy high 


explosive bombing will approximate 


A-bomb damage 





The gas industry must be prepared 
to provide protective measures to mini- 
mize the effects of atomic, high ex- 
plosive, incendiary, bacteriological or 
biological, chemical, or radiological at- 
tacks. The primary problem in the 
event of such an attack is to determine 
which disaster measures are to be un- 
dertaken by the system or facility per- 
sonnel. 


Many magazine articles and pam- 
phlets have been written about the 
probable effects of atomic and hydro- 
gen bomb attacks. Areas of complete 
destruction, severe damage, and partial 
damage have been estimated at varying 
distances from “ground zero” for 
bombs of different magnitude. Types 
of underground personnel shelters and 
protective clothing are discussed at 
length. 


The second type of air attack, using 
high explosive bombs, produces, on a 
lesser scale, the same type of blast and 
fire damage which results from an 
atomic bombing. A study of bombing 
results in Europe after the last war in- 
dicated that a tremendous weight of 
bombs was required to destroy com- 
pletely a factory building. Generally. 
damage was greater to wall bearing 
buildings than buildings of steel or re- 
inforced concrete frame construction. 
Such bombs were, in addition, respon- 
sible for destruction fires, particularly 
where the explosion caused leakage of 
gases, oils, and other inflammable ma- 
terial. When used in large numbers, 
the overall effect may be roughly com- 
parable to that of an atomic bomb as 
far as fire and blast damage is con- 
cerned. 


Incendiary bombs constitute the 
third threat from air attack. During 





Next Month 


In Part Il, specific protective mea- 
sures are discussed. A few of the 
security aspects examined are per- 
sonnel screening and education, ac- 
cess control, and safeguarding 
classified matter. 





the last war, incendiary bombs caused 
much greater fire damage than did high 
explosive bombs. In an incendiary at- 
tack, fires started concurrently in build- 
ings over a large area, and in mass at- 
tack may produce “fire-storms” or “con- 
flagrations.” 


Guided missiles are the fourth pos- 
sible means of air attack that a future 
enemy might employ. The effect of a 
guided missile attack would be similar 
to that of a conventional air attack, the 
nature and degree depending upon the 
type of warhead used and the number 
of missiles the enemy is capable of de- 
livering. 


Chemical war fare 


Besides attack by air, the enemy 
could inflict great damage on this 
country by means of a chemical war- 
fare attack. It is probable that the 
enemy has stocks of toxic gases and 
means of delivering them in effective 
quantities. Of greatest concern are the 
nerve and blister gases which are per- 
sistent. Persistent gases are more likely 
to be used by the enemy in industrial 
areas because they are more lethal and 
make the area untenable for some time. 


Biological warfare might also be em- 
ployed in a future war. This is the use 
of disease germs for the purpose of de- 
creasing an opposite force's ability to 
wage war. The following facts are per- 
tinent: 


(1) A determined and resourceful 
enemy could employ the agents of biolog- 
ical warfare against us with possible de- 
vastating effect. 


(2) Such agents might be disseminated 
by saboteurs before or after open war, or 
as part of an overt attack. 


(3) Biological warfare could be di- 
rected against humans, animals, food, and 
industrial crops. 


(4) An enemy with a reasonably mod- 
ern, scientific establishment can produce 
effective agents in adequate quantities. 


(5) Agents capable of being used for 
biological warfare may be imported sur- 
reptitiously, or they may be produced 
within the United States by workers in 
clandestine laboratories. * 
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teams up with 


Ariene Francis 
on the big NBC-TY 


network show 


HOME 


right through the heart 
of your best 
gelling season! 


Yes, it’s the most spectacular advertising and pro- 
motion campaign in the entire gas range industry 


Coast-to-coast television! A popular show! An ex- 
citing TV personality! This powerful advertising 
combination will be selling Caloric Ranges this fall. 
Yes, every Wednesday, beginning September 2Ist 
and continuing for 8 full weeks through November 
9th, Caloric gas ranges will be shown and demon- 
strated by ARLENE FRANcIs herself on her famous 
HOME show. Over two million interested housewives 
in major U.S. cities will be at their television sets, 
watching every move, hearing every word. It’s the 
most exciting and comprehensive promotion Caloric 
has ever undertaken. It's designed to offer you power- 
ful support throughout the whole fall season, to 
help you sell MORE Caloric ranges in Fall, 1955. 
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Quick action traces water heater dip tube 


trouble, leads to revised requirements 


MEDICINAL” odor and 

taste detected in water drawn 

rom several new water heaters 

equipped with plastic dip tubes has 

been traced to its origin—a batch 
of impure plastic resin. 

Rigid test standards have been set 

up by gas water heater manufactur- 

ers, the AGA and suppliers of plas- 


tic tubing to prevent a recurrence. 


A report issued by the water 
heater approval requirements sub- 
committee of the AGA, after ex- 
haustive investigations of scattered 
consumer complaints in various sec- 
tions of the country, said: 

“It has been determined that the 
odor and taste problem arose from 
an undetected, unsatisfactory batch 
of basic plastic resin produced and 
shipped, approximately in June 
1954, to two or more tubing ex- 
truders. So far as can be determined, 
all cases of ‘medicinal odor’ have 
arisen from this one batch. Investi- 
gation indicates that no toxic effect 
was produced, and that after two 
weeks operation of the heater the 
water was no longer affected. Pre- 
ventive action has already been 
taken on this score.” 

Complaints from purchasers that 
water heated in several new heaters 
had a taste and odor resembling that 
of iodine or chloride were received 
by dealers and manufacturers. As a 
result of the complaints, two cities 
—Chicago and Atlanta—took steps 
to ban plastic dip tubes. It was re- 
ported that the ban in Atlanta was 
ordered on the basis of reports of 
only two faulty dip tubes. 

Polyvinylchloride dip tubes are 
being used widely in new water 
heaters because they eliminate the 
electrolytic corrosion problem fre- 
guently encountered when metal 
tubes are used. 

When the consumer complaints 
reached manufacturers, they were 
channeled to the association's test- 
ing laboratories. 


Detailed tests were made on sam- 
ples of suspected plastic dip tubes. 
From these tests, the AGA estab- 
lished that the odor and taste found 
in the new heaters owned by the 
complainants resulted from the 
presence of impure resin in the 
polyvinylchloride. The AGA was 
able to set up new proposed require- 
ments for plastic dip tubes—re- 
quirements that now are being gen- 
erally accepted by all manufactur- 
ers. These proposed requirements 
are: 


|. Non-metallic dip tubes shall be 
accompanied by evidence acceptable to 
the testing agency that the material is 
suitable for the service, particularly 
with respect to toxicity, solubility, brit- 
tleness, temperature limits, etc. 

2. Each non-metallic dip tube shall 
be permanently marked with the man- 
ufacturer’'s name or trade-mark and, if 
possible, the lot number. 


Warning tag 


3. Each water heater incorporating 
a plastic dip tube shall bear a warning 
tag attached to cold water inlet of the 
heater stating: “Do not apply heat to 
this fitting when making sweat con- 
nections to heater. Sweat tubing to 
adapter to cold water inlet of heater. 
lc is imperative that no heat be ap- 
plied to the cold water inlet as it con- 
tains a plastic dip tube.” 

i. Non-metallic dip tubes shall 
have a linear deformation not in ex- 
cess of 4 in., a total lateral deforma- 


tion not in excess of 14 in., and shall 
undergo no weight loss when tested 
under the following conditions: 12 
samples of each lot of dip tubes, cut 
to the same length, shall be submitted. 
The length and weight of each tube 
shall be determined and recorded. The 
samples shall then be cooled to room 
temperature, surface water removed, 
and the length and weight determined 
and compared with the original re- 
sults. Any weight loss shall be con- 


sidered as evidence of failure. 
5. Non-metallic dip tubes shall not 
impart odor, taste or color to water. 


Method of test 


Four l-in. lengths of sample tubes 
from each lot of non-metallic dip 
tubes shall be placed in each of two 
500-ml Erhlenmeyer flasks, with 250 
mil distilled water to one flask and 250 
ml of tap water to the other. Close 
each flask with a metal stopper pro- 
vided with a small vent hole. Main- 
tain both flasks at 170° F for 24 hours. 
At the end of the 24-hour period, re- 
move flasks from heat source, cool to 
convenient handling temperature and 
immediately check for odor and taste. 
Remove tube sections from flasks and 
examine water tor color. At least two 
observers shall independently check 
each flask for odor and color. 


A “strength” test will be included 
as soon as details are developed. 

The proposed test requirements 
already have been adopted by nu- 
merous manufacturers. In addition, 
L. T. Tegler, chairman of the manu- 
facturer members of the AGA water 
heater subcommittee, recommended 
a three-way certification plan as fol- 
lows: resin manufacturers are to cer- 
tify that they will furnish to the ex- 
truder pure polyvinylchloride, the 
extruder is to certify that he will use 
nothing but such virgin resin in his 
extrusion operation, and water 
heater manufacturers may certify 
that they will purchase only from 
extruders using virgin (not re- 
claimed ) material. 


The water heater subcommittee 
reported that complaints of dip 
tubes dropping out of position re- 
sult from soldering copper water 
tube to fittings in place on the 
heater during installation. Water 
heater manufacturers are now gen- 
erally advising installers relative to 
the correct method to avoid such 
damage. 
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Standards conference set 
for Washington, D. C. 


Government and industry leaders 
will join forces in a public discussion 
of their relative roles in standardiza- 
tion at the sixth national conference on 
standards in Washington, D. C., Oct. 
24-26. Subjects will range from the 
legal implications of standardization to 
the coordination of Defense Depart- 
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ment and industry requirements for 
manufactured products. 

The National Bureau of Standards 
and the American Standards Associa- 
tion are co-sponsoring the three-day 
conference, which will be held at the 
Sheraton-Park hotel. 

One of the sessions during the con- 
ference will be devoted to a series of 
speakers who will discuss the relation- 
ship of industry standards and those 





meet George Briggmann* 


...a member of CARBIDE’s CARBOSEAL Anti-Leak staff —with a 


gas crew and a camera crew, shooting scenes for the movie ““CARBOSEAL 


Anti-Leak Stops Gas-Main Leakage.” In 15 minutes, this film shows you 


the ease, economy, and effectiveness of CarBosEAL Anti-Leak in stopping 


leakage due to dried-out fiber packing. 


There’s a lot of George’s valuable experience in this 16 mm. color-sound 


film. And we'll be glad to lend it to you—yjust write to: 


_ } 7 


Carbide and Carbon Chemicals Company 


OT 7 or ' at ale 4 ry. Lorporation 


’ ¥ 





*“‘Carboseal”’ is a registered trade-mark of Union Carbide and Carbon Corporation. 


of the General Serv ices Adminisrrss; 
The industry side wil] be repr 

by Lester W. Ben nit, Secretary Many. 
facturers Standard izat Ion Society of the 
Valve and Fittings Industry, and 


spokesman from the American So¢; 
for Testing Materials ay 


Contractors 1956 meeti 
set for Florida in January 


The Pipe Line Contractors Associa. 
tion will hold its 8th annual conven. 
tion at the Boca Raton hotel and dyh 
Boca Raton, Fla., Jan. 16-18, 1956, a¢ 
cording tO an announcement made by 
H. C. Price of Bartlesville, Okla. presi- 
dent of the association. 

It is expected that approximately 
600 representatives of the pipeline cop. 
struction industry will attend the cop. 
vention next January. 


Hotel reservations will be handled 
through a housing committee, and fur. 
ther announcements concerning such 
reservations will be made later. Addi. 
tional information regarding the con- 
vention may be obtained through the 
executive secretary of the association, 
Richard A. Gump, 2232 Republic Na. 
tional Bank Bldg., Dallas. 


Research plant to be 
toured by CNGA members 


Oct. 13-14 are the dates of the 30th 
annual fall meeting of the Californis 
Natural Gasoline Association. Meeting 
place is the Ambassador hotel in Los 
Angeles. 

A first day of technical forums wil 
present panel discussions on many of 
the latest testing methods, maintenance 
procedures, plant installations, and cor. 
rosion problems. The second day will 
include a conducted tour through the 
Brea Research facilities of the Union 
Oil Co. of California and a general 
meeting, at which time some of the 
outstanding men of the industry wil 


speak. 


GAMA forms new division; 
announces new members 


The board of directors of GAMA has 
announced the formation of a new dé 
vision—the gas unit heater and dua 
furnace division. Heading the division 
as chairman is David R. Webster, prest 
dent of Reznor Manufacturing Co. On 
assuming the office, he automat 
becomes a member of the board @ 
GAMA. 

The association has also announced 
the election of Trageser Copper Works 
Inc., Maspeth, Long Island, N. Y, ® 
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Question: 


What will sell MORE gas ranges 


at HIGHER profits? 


Answer: 


edtehaur 








How do we know? 
Because the WOMEN of America 


say $0. Through an independent re- 
search organization, Daniel Starch and 
Staff, women in every walk of life were 
asked about their attitudes toward 
Potwatcher and Temp ’n Time controls. 


THE RESULT: WOMEN WANT THEM! 9 
out of 10 women want both controls. 6 out 
of 10 say that these controls make other 
ranges obsolete. 6 out of 10 say they 
would buy a new range sooner if equipped 
with either of these controls. 


AND... women value the convenience and 
performance so highly that they would 
expect to pay $15 to $25 MORE for a 
range so equipped. 


YOUR OPPORTUNITY: Win new customers 
faster by featuring ranges equipped with 
Potwatcher and Temp ’n Time automatic 
controls. Women want automatic controls, 
want the advantages of cooking with them, 
and are willing to pay extra to get them. 


WE'LL PROMOTE THEM —YOU CASH IN. 
National advertising, dealer helps, sales- 
man’s helps, demonstration material, 
newspaper mats, point of sale, radio spots, 
and merchandising ideas...to help you 
get the lion’s share of range sale profits! 


WRITE TODAY... for sales sake! ... for list 
of manufacturers featuring these controls 
on their Gas Ranges. 


TIMER controls! 








Kole Shaw 
POTWATCHER 


Kohertehaw 
TEMP TTIME - 





Robertshaw Fulton 





aT 


Mr. Controls 





CONTROLS COMPANY 


Robertshaw Thermostat Division. Youngwood, Pennsylvania 
Robertshaw-Fulton Controls (Canada) Lid., Toronto 


Gooloet the evitiole that: help you soll- 
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Nineteen dele; representing [3 
membDersnip in the gas water heater di- j. ke Dem pse y; director ot public rc- Coeepaseee wan ‘ctendance at the 
vision. Other new members are San lations for Peoples Water & Gas Co., meeting. The conterence was Chair. 
Gabriel ( Calif.) Boiler Manutacturing North Miami, Fla., has resigned his manned by B. G. Bell, Alabama Gy 
Co., Gross Furnace Manufacturing Co., position there to assume new duties Corp. The agenda included such COpics 
Salem, Va.; and Major Metal Products with the American Gas Association. He as steps being taken to meet Clectric 
Inc., Los Angeles will work with the promotion depart- iryer competition, commercial Sales 

Wendell C. Davis, president of Crib- ment of AGA and be on hand to assist PoSeer eum, SUE Water heating load 
ben & Sexton Co., Chicago, has been any utility in setting up its state con- absorption air CONCIUONING, and gery. 
appointed vice chairman of the domes tests for Mrs. America. ices rendered to commercial Customers 
ric gas range division, filling the unex- 
pired term of Fred A. Kaiser, who re- The annual commercial sales round. GAS) 
signed recently table conference of the Southern Gas Current reading 


MANAGEMENT PLANNING AND 
CONTROL Reflecting Manage. 
ments growing interest in long-r 

planning, the ¢ ontrollership Foundg. 
tion Inc. has issued this indexed apd 


A nn G t annotated bibliography, listing 721 sep. 
. arate books, monographs, and magazine 


articles on management problems. 
Delivery 





en * 
10+ Of 


The breakdown of the book is ag fol. 
lows: basic and general; organization 
for management planning and control 
establishing the goals of the business 
forecasting and related analyses; plan 
ning and related research and analysis 
budgeting and control of assets, « 
penses, and operations; reporting te. 
sults and appraising performance. 

An alphabetical index of public. 
tions and one of the publishers of books 
listed are included 

Additional information is availabk 
from the foundation's headquarters, | 
[E. 42nd Sc.. New York 17. Price: $5 
to members of the Controllers Institu- 
cute, $6.50 to all others 


EVERYTHING AND THE KITCH 
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REYNOLDS HIGH 
PRESSURE LINE 





REGULATORS ~~] 
EN SINK—This 160-page, ge 
in parallel hookup have . Pass, generously 
. illustrated book cells how, during jus 
an increased range of | 
| one century, American industry has 
capacity as well asa $$ ————___ — ' “wee 
completely revolutionized the lite and 


wider range of delivery 


pressure control. This hopes of America by constantly seek 


ing for better ways to do things. 


also provides greater 4 
, , . , . ; OK. W ) “1TH 
margin for emergencies. On inlet pressure the range ts up to 650 pounds, For out- The be ) > — . a Che the 
centennial oO ane O., Unicago, 6 
let pressure, this unit assures absolutely accurate and dependable control from 2 to rere SSS cage 
published by Farrar, Straus & Cudahy 


100 pounds. This variance in outlet pressure is made by use of different sizes of dia- 
phram cases and further flexibility in the spring type is possible by use of different 
strength springs. Correction 
During production of the Aug: 
REPRESENTATIVES ust issue of GAS, a byline was i- 
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advertently dropped from the at- 
H. D. “MIKE” MEUFFELS EASTERN APPLIANCE COMPANY mp hiagpacgyit a 
423 Dwight Building Boston, Massachusetts ree ae rh. on 7 
Kenses City, Missouri double-quick dunking,’ begia- 
WALDO 5S. HULL ning on page 58. 


SEIDENGLANZ & CO. 
2nd Unit, Senta Fe Building 163 W. Queen Lone 
Dallas, Texas 


In order to give credit where it 
ae is overdue, and to clear up any 
confusion that may have risen a 
to locale of the article, the authors 
name and affiliation follow: Ste¥- 
en J. Harrison, superintendent, 
gas meter department, New Bed- 
ford ( Mass.) Edison Light Co. 
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to sell ‘em 
youve got to tell'em! EMPIRE 


BRE # 


> 3 
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MAKES THE BEST Gas HEATING 


B3k 


APPLIANCES IN THE WORLD 


“Theres NO DOUBT about é¢/ 
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tu 88% Open Registers — More Air Travel — More Heat! 
NO FIRE HAZZARD! NO FUMES .. HEALTHFUL HEAT! 






































- \ 
and ™~ 
eck: OUTER CASING RUST 
a: RESISTANT 
», B 
ahy LONG LIFE... 
a NO BURN-OUT EVEN 

| WITH CONTINUED USE! 
5 a 
}- SA : 7 — J) 
" CLEANS 
; oy — NO LOUD TICKING . CONTROLS ACCESSIBLE . 
‘ NO BOOM NO BANG. SAFE FROM DAMAGE! 


See your distributor or write direct to EMPIRE today. 


: STOVE COMPANY 


BELLEVILLE, ILLINOIS 
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BERNARD H. WITTMANN, assistant MARTIN G. RAAKE and HAsca : 

peop i e vice president in charges of sales, has SIMMONS, former|y zone managers fy 
been elected vice president in charge of the Coleman Co. Inc.. Wichita, haye 
sales for the Peoples Gas Light & Coke been appointed national field Sales map, 


Promotions Co., Chicago, succeeding FRANCIS X. agers of the heating and air COnditiog. 
METTENET, who retired early this ing division of the company, 
Pacific Gas & Electric Co., San Fran- month. Prior to joining Peoples Gas in 
cisco, has elected SHERMER L. SIBLEY 1935, Mr. Mettenet was general sales R. G. HUNTER, manager of the T 
and ROBERT R. GROS to vice presiden- manager of Public Service Co. of In- branch of Crane Co., has been ~ 
cies. In addition, Mr. Sibley was named diana. district manager with headenesailll 
assistant general manager of the com- Dallas. He succeeds J. A. McMurry 
pany. Mr. Gros will devote his time HOWARD A. PRAEGER, who has been who has been named director Of Crane 
to informational activities and special assistant advertising manager, has been branches with headquarters in Chi 
assignments by the president. A. JAMES promoted to sales manager of New ap 
McCoL_uM succeeds Mr. Gros as man- York State Electric & Gas Corp., Bing- H. Zinder & Associates Inc 
ager of advertising and publicity. hamton, N. Y. named EARL A. TRAGER chief peolagia 


THOMAS L. KISTER senior 
and JOHN D. MULLINS senior petro. 
leum engineer. 


“,..mo needle nervousness ... pinpoint accuracy, 


JAMES F. BELL, who has been a vig 


THE NEW AQUA president and director, has been ad. 


vanced to the post of executive vice 


VALVE BOX LOCATOR president of Portland (Ore.) Gas 


Coke Co. 


has our unqualified approval!” 


W. F. Becker, Chief Inspector 
The Ohio Fuel Gas Company 
Columbus, Ohio 








W. D. Betsch 1. L. Briscoe 
Ohio Fuel Gas Co 





Several promotions have been a 


Quicker, Surer Locations Every Time nounced by Ohio Fuel Gas Co., Colum 





The miraculous new Aqua Valve Box Locator bus. WALTER D. BETSCH succeed 
makes obsolete all previous types. New design, JAMES A. SCANLON as vice president 
perfected after two years of engineering research ‘ —- = : 
means absolute minimum of needle spinning in charges of rates; I. L. BRISCOEs 


manager of the rate department; J.C 
DIDWAY is general representative; an 
The new Aqua Extra Conductor development RICHARD ( gy eoncinn ; Columbus & 
makes failure practically impossible, and it is ’ endures 
exclusive in the location instrument field! 


© New exclusive “tlectric Braking” action 
© Top-view reading. No stooping. $99.50 


action. 


trict special representative. 


@ Factory adjusted to your geographical location 
© Hew high impoct Styron plestic cose virtually 








‘ indestructible f.o.b. Cincinnati 
No Stooping! © Compact, convenient, non-voriable Your Name in 
© Gueranteed to function regardless of ground cover Gold Free 


Our Canadian Distributors 


meniontaso”” = FREE 15 DAY TRIAL _.. 


CANADA 


FRANCIS HAWKIN CO., LTO. No Money! No Obligation! You be the judge. j 








MONTREAL, CANADA AQUA SURVEY & INSTRUMENT CO. | 
—aomwas 2016 Worth Avenue Norwood, Ohio 7 
; , Gentlemen: Please send me ! ).C. Did RC. Herder 
Mail this 0) New Aqua Valve Box Locator for FREE 15 day professional trial, without obligation. i iets — ites 
[} Detailed literature on new Aqua Valve Box Locator. | Ohio Fuel Gas Co 
Coupon r 
for FREE CC ee peecoccccesesoecoeeecoeeocosoooooeoesoooeseeeses EVERETT A. TAYLOR. who is gener 
Trial or Sl inticcnseansueeoeseordaneesescoesoeoosonsoueeeooesonsoesessosesesseen ' sales manager, has heen named . 
. — al ta : president of Providence (R. 1) 
Literature i Co., succeeding JESSE L. JOHNSON, #0 
cITY T TERTTTITTTLELTITLILLLIT TTT ZONE e@cceees STATE. ececes eccee has retired. FRANK J. McLAUGHLE 
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prices the heating equipment manufacturer eyes 
carefully the substantial savings offered by Thermac. 


look what |HERMAL 


you pricewise: 








In today’s big ‘‘squeeze”’ between higher operating costs and lower 


> For example, use of the Thermac Regulator and Safety Pilot eliminates 

um. , au 

eed the expense of an electric re-lay or separate automatic pilot. Then, 

dent if the Regulator is assembled to the Thermac free flow aluminum alloy shut-off 
Es valve, increased line capacity is attained which frequently means 

J.C | - | 

al that smaller manifolds and smaller, less expensive auxiliary controls can be 


dis- used. Together with Thermac’s favorable pricing on Regulators and Valves the 


accumulated saving can easily run into a number of dollars per appliance. 


Equally important are the excellent performance, quality of product and 


immediate delivery offered by Thermac. Our Engineering services 


are available to you. Simply tell us your BTU requirements and our engineers 


will gladly advise how Thermac controls can help you and to what extent. 


SERVICE 1S OUR BUSINESS — ON THE SPOT ENGINEERING ASSISTANCE 


AND IMMEDIATE DELIVERY. 





({)) company 


>>>) () com 108TH STREET 
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people © Continued 


IR rormec;¢i' general sales MAanapyel ol 


the Haverhill Gas Light Co is residen- 
rial Saics MaAananwecil 

ERNES' P FRY has been placed if} 
charge of maintenance of Ohto Fuel 
Gas Co.s 1O00-unit motor transport 
Heet 


JOHN Horn, who hase been repre- 
sentative for Phillips Petroleum Co.'s 
natural gas department in Houston, has 
been promoted co technical advisor to 





the department management in Bartles- 


ville. He succeeds ALLEN B. HIATT, 


resigned. J. W. MIMS succeeds Mr. 
Horn in Houston. 


ROBERT D. PUTNAM has been made 
a vice president of Florence Stove Co., 
Chicago. In his new capacity he will 
be in charge of sales of both the Flor- 
ence Range and the Quaker Heating di- 
visions. At the same time, P. COSTOMI- 
RIS was named sales manager of Quaker 
Heating. 


Several promotions have been an- 
nounced by Servel Inc. FORREST STRET- 
MATER is chief metallurgist; BURTON 


What is the real worth 
of Cathodic Protection? 


The real worth of cathodic protection depends primarily upon 
its effectiveness after it is installed. Inadequately designed or 
improperly installed systems will not do the job. Savings on 


your corrosion control costs can best be obtained with experi- 
enced E. R. P. corrosion engineers working with your staff. 


Successful cathodic protection requires careful investigation 


and correct interpretation of all factors affecting the corrosion 


of any buried or submerged structure. When you use Electro 


Rust-Proofing cathodic protection services, you are assured 
of a successful installation, for E. R. P. brings to each job a 
background of 20 years experience in survey, design and in- 


stallation of cathodic 


protection systems, 


Your ingquiry—written now—will bring our engineers to 


discuss your corrosion control program—without obligation, 





ATLANTA CHICAGO 





E.ectro Rust-PrRooFrinG 


CORPORATION 
3O MAIN STREET, BELLEVILLE 9, N. J. 





DALLAS MONROVIA SEATTLE 











BROWN is assistant mM ager of the 
credit and collection dep 
HOMER HARRISON’ s tasks as budger 
rector have been broadened to ; 
the time keeping and ibulating de 
aa ange and JAMEs | PARKER jy 
product manager of houschold tefrig. 










erators. 





N. H. Gellert Je 
Spokane Gas 


W. W. Wolfe 
American Cast Iron 


WARREN W. WOLFE has been made 
manager of the Chicago sales office of 
American Cast Iron Pipe Co., Birmj 
ham, Ala., succeeding EARL N. Matt. 


SON, who has retired. 


NATHAN H. GELLERT JR., vice pregi- 
dent in charge of distribution for Seg. 
tle (Wash. ) Gas Co., became president 
of Spokane Gas & Fuel on Sept. 1, sue 
ceeding FRANK A. WOODWORTH, who 
has retired. Mr. Woodworth will re 
main active in the company as a direc- 
cor and consultant. 





J. P. Wiseman J. CG. Bounds 


Fluor Corp. 


J. P. WiseMAN, president of the 
Fluor Corp. of Canada Ltd. for the past 
two and a half years, has been named 
to head a newly established products 
company of Fluor. J. G. BOUNDS suc: 
ceeds Mr. Wiseman as head of the G 
nadian affiliate of the Los Angeles firm. 


LEO M. BROWN has been promoted 
to the position of manager of the Chr 
cago direct factory sales branch of Gat 
Wood Industries Inc., Wayne, Mich. 


Connecticut Light & Power Co. has 
announced the following promotions: 
ANTHONY E. WALLACE to director of 
public information; GEORGE H. HAN- 
EL to manager of the advertising and 
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tell her 

she'll get 

WHITER, 

BRIGHTER 
: WASHES... 
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Here’s your opportunity to profit from the one big 
laundry problem your customers face. Too many of 
them don’t realize that ordinary water heaters are not 
made to meet the extra hot water demands of modern 
automatic washers. 

Now you can assure them that the Ruud Laundry 
Rated Alcoa Alloy is made to meet these demands, and 
then some. It supplies enough hot water, hot enough 
and fast enough for any automatic washer .. . and 
whiter, brighter, cleaner washes. 


AND SHE GETS ALL THIS 
WITH THE RUUD ALCOA ALLOY 


¢ Sparkling-clean hot water, free of red rust. The solid alumi- 
num alloy tank is absolutely red-rust-proof! 


¢ More hot water, faster, than with ordinary water heaters. 
Uses GAS, the fast economy fuel. 


* Moderate price . . . comparable to ordinary lined-steel-tank 
types. Gives perfect service for many trouble-free years. 


MAIL THIS COUPON TODAY 


Ruud Gas Water Heaters 


Kalamazoo, Michigan + Toronto, Ontario 
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with the water heater that's made for her washer... 














RUUD ~Caceemegy KATZ KICK ALLOY! 


Two-temperature convenience! Optional Ruud duo-temp 
feature delivers {wo temperatures from the same tank at 
the same time: 180° extra-hot water to serve automatic 
washers; 125° tap-safe water for bath, shower and lavatory. 


© Recognized quality—created by two leaders in their fields, 
RUUD and ALCOA. First and only water heater with 
tank of solid Alcoa aluminum alloy. 


Plumbing contractors and gas companies from coast to 
coast are capitalizing on the growing popularity of this 


exceptional automatic gas water heater. Why don’t you? 


® Aluminum Co. of America 


arcane inane eens “— 
7 RUUD MANUFACTURING COMPANY 7 
| Dept. 9-29, 2025 Factory St., Kalamazoo 24F, Mich. | 
| Please have a water heating specialist call on me 7 
Send me literature | 
| NAME TITLE 
| BUSINESS NAME _ 
| STREET _— | 
7 CITY STATE — 7 
D . a eee eEDe a a aaamananananananananananananandl 































people ¢ Continued 


publicity department; PAUL L. MORAN 
to manager of the company’s Bristol 
district, succeeding JOHN P. HANNON, 
who has retired, and ROBERT E. MIL- 
LER JR. to district engineer at Daniel- 


son. 


PAUL C. KOBCHEL has been pro- 
moted to the newly created position of 
supervisor of public relations at Equit- 
able Gas Co., Pittsburgh. 


E. S. LARSON, manager of the Joplin, 
Mo.. division of the Gas Service Co. 


oo 




















“| got the idea from 


since 1941, has been named manager 
of the company’s property in Kansas 
City, Kan. 


CHARLES C. INGRAM JR., district su- 
perintendent of the Oklahoma City dis- 
trict of the Oklahoma Natural Gas Co., 
has been elected vice president of the 
land and geological department. 


New faces 
CLARK J]. HAWES has joined James- 
Pond-Clark, Pasadena, Calif., as direct 


factory sales engineer for the Philadel- 
phia territory. 


Ca aw.. 
Standard Magnesium s 


VIBRA-PAK Anodes... 


We're not so sure it’s cricket to carry your own sod on the 
golf course. But there ARE times when carrying your own 
soil can mean quite a saving in time, trouble and expense. 
That’s why every VIBRA-PAK Anode is delivered to you 
already compacted and centered in backfill, ready to drop 
in the hole. You get BETTER positioning EASIER 
installation FASTER installation, every time. 
There are several other good reasons for specifying Standard 
Magnesium VIBRA-PAK Anodes, too. The patented spiral 
core, for example which really stays put; won't 
separate from the anode. And, of course, the best reason 
of all; the magnesium in each VIBRA-PAK Anode is spectro- 
graphically analyzed to assure you of greater purity 

more current per pound. 

Next time the job calls for dependable Magnesium Anodes 
to aid in controlling corrosion, specify VIBRA-PAK .. . 
the “pre-packaged” Anode that carries it’s own backfill. 


For further information, please address all inquiries to P. O. Box 1424-G, Tulsa, Oklahoma 


Corporation 


TULSA on Oe - B.8 ene. 


Pioneer s of: SPECTROGRAPHICALLY ANALYZED ANODES AND CYLINDRICAL 





ANODES 








GEN. CHARLES L. Kop, US 
(Ret.), has joined ACF Industries 
New York, as special assistant to 
chairman of the board the 


Dr. JAMES SCOTT LONG has jOined 
Keeler & Long Inc., Waterbury, C 
Dr. Long will direct development and 
advancement in the field of COFTOsion 
prevention for the paint and varnish 
manufacturer. 


HAROLD LYNN has joined the Park. 


dale Co., Los Angeles, as general Sales 
manager. 


HOMER R. ROss has joined Southern 
Counties Gas Co., Los Angeles, as rate 
engineer. 


C. WILLIAM WRIGHT has joined 
Detroit Controls Corp. as territorial 
representative in the east central te. 
gional office in Cleveland. 


JAMES A. BRAMBLETT has joined 
Laclede Gas Co., St. Louis, as assistany 
to the Operating vice president. 


Retired 


NiLs T. STELLMAN, who joined th 
company in 1913, has retired from Cop. 
solidated Edison Co. of New York « 
assistant vice president of sales. 


WILLIAM LAVERTY, who joined 
Cambridge ( Mass.) Gas Light Co. is 
1909, has retired as superintendent of 
distribution. 


H. BRUCE ANDERSON, engineer of 
distribution, retired recently after 4 
years of continuous service with Phils 


delphia Gas Works. 


ROBERT E. BORDEN has resigned # 
director of the LP-Gas Information 
Service and secretary of the Nationd 
Council for LP-Gas Promotion. 


Deaths 


(CLARENCE H. WARING, 73, mat 
ager of the Kansas City, Kan., division 
of the Gas Service Co. and a member 
the board of directors, died suddenly 
on July 18. 


JOHN H. COLtier, 70, former pres 
dent and chairman of the board d 
Crane Co., Chicago, died late in July# 
his home in Fairfield, Conn. Mr. Gt 
lier was president of Crane from 194! 
to 1946 and served as chairman of tt 
board from 1946 until Jan. 31, 1951 
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v" ; “it's working FINE! Of course, 
> you CAN'T HEAR it. It's 
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ly 
gas heating... 
as 
0 
nal QUIETNESS Means Quality! EASY INSTALLATION Saves You Money! 
You can eliminate annoying solenoid “‘clank”’ This ingenious “‘Plug-In’’ Valve-Pilot Combination 
and “‘snap”’ with a modern, White-Rodgers is a W-R exclusive specially designed to simplify 
“Cushioned Power’ solenoid gas valve. It installation and wiring. The pilot combines a power- 
costs no more to add this extra selling feature ful mercury-actuated element with a rugged snap- 
“ to your product. action switch for positive reliability. 
‘ol 
ah For gas heating controls that assure complete 
customer satisfaction ... specify White-Rodgers. 
St 
of my yy f. 
: WHITE-RODGERS fertirch 
ob SS Di: J be 
; FOR HEATING + REFRIGERATION «+ AIR CONDITIONING 
1. 





ST. LOUIS 6, MO. + TORONTO &, ONTARIO 
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15S MMct day for use » the raw ma 
terial for ammonia man ifacture in the 


first unit of the new plant. Th 
, ; . ec plant 
ri e WAT u will be designed by Phillips Chemica 
Co. and constructed by the Fish Engi 


neering Corp. It is anti ipated that the 
plane will be placed in operation late 
in 1956, which will cnable supply; 

distributors in the arca with fertilizer 


































































which companies will jointly own the 


Ammonia plant planned 
newly formed company. 


for Pacific Northwest The initial unit of the new plant needed for the Spring season of 1959 
Formation of Phillips Pacific Chem- will produce 200 tons daily of anhy 

ical Co., which will construct an am- drous ammonia to serve growing fer- . one 

monia fertilizer plant in southeastern tilizer demands in the eter PSC ruling on utility sale 

Washington, has been announced by inland empire and Pacific Northwest of stock upheld by court 

K. S. Adams, chairman of Phillips Pe- region. Phillips Pacific has made ar- a 

rroleum Co., and Ray C. Fish, chairman rangements with Pacific Northwest ined 1 ahi cals of Maryland 

of Pacific Northwest Pipeline Corp., Pipeline for a natural gas supply of nan veld that a public utility dospqm 
ave the right to issue Common stock 


to executive employees under a ge 
stricted stock option incentive plan 
without the approval of the Maryland 
commission. 


S 
oY M “¢ 
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The Baltimore Transit Co. had peti- 
tioned the commission for approval 
issue 60,000 shares of the COMpany’s 
common stock to certain executive em. 
| ployees, under a restricted stock option 
| incentive plan. 


Pp > E R # E; S c The Maryland commission, after 4 
: . . hearing, dismissed the application, stat 

YY 'D — ~~ | ing that (1) the purpose tor the issue 

| of the stock did not come within the 

opD ORI ZER UNI T provisions of the Maryland statute, and 
WITH SILLER 3 ) even if such purpose were includ. 
FLEX RING CLOSURE cision cual am gear 40am 
Ss! grant che authority 

on the grounds of public policy. The 
company took an appeal in the case 
and the lower court held that, even 
though the purpose for the issuance of 
the stock is not within the purview of 
the Maryland statute, nevertheless the 
company had the right cto issue th 
Shares of stock under the general cor 
poration law, and without commission 
approval. The Maryland commission 
took an appeal from this decision 
the court of appeals of Maryland. The 


court of appeals stated in part 
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The Peerless Type ‘‘MP'’ Odorization 
Unit has been designed to provide a 
complete odorization setup which is 


C easily installed. This odorizer 


a 


utilizes the Patented Peerless prin- 
- of liquid odorant injection. 






| LOOK AT THESE 
, ADVANTAGES... 





. Ie is our opinion that the Balumor 
* Accurate proportioning of odorant into line. - 

as Transit Co. has no right to tssue any 
* Safety tank built in. Cannot flood 


* Leakage is eliminated since all weided 
piping and packless valves are used. 


securities without the approval of the 


commission. We are also ot the opinion 

; art > ‘ ‘ “ ' . 

&: 2 ecsuptes © exlaimum of epace. hat the commission can approve the issu 
Only one foundation needed. 


* A minimum of piping is required for 
installation. 

* Installation time is reduced. 

* Maintaining odorizer is quite simple. 
Odeorizer mechanism easily accessible. 

* Positive seal of odorizer housing with Sillers 
Flex Ring Closure. 


Peerless Type ‘“MP"’ Odorizers have mony more 
outstanding advontages, al! engineered to give 
you the most accurate edorizer available 


ance of securities only tor the purpose 


mentioned in (the statute) 


We hold that if the commission in the 
instant case meant that it lacks the powet 
t© approve any stock option plan, sua 
decision is incorrect, because it is possible 
that there could be such a plan that woul 
be for the improvement or maintenant 
of the company's service and in the pub- 
lic interest. On the other hand, if the 
commission disapproved of the particulat 


WRITE FOR BULLETIN 910 
PEERLESS MFG. CQO. 


plan for the reason that it would not be 
for the improvement of maintenance of 


the company's service and not in the pub- 


PrP. Oo. BOX 13165 ® DALLAS 20, TEXAS 
lic interest, then the court would be @ 


As 


REPRESENTATIVES IN ALL PRINCIPAL CITIES coseace in setting the hadina sits 





GAS—September, 1953 









"square FF FF = Fe FF FF 


as ao FF eA 


=" =o > Bos STA KR SSDP KES TPT aA A Te 


Tr Fr =a Fe ReOUTC THOU hlOrUcC CUCU RMhCUFD 


all 
- 


























eae N 


ri. hd awe eeSs we wa heed 


PUSH SERVEL FOR 
BIGGER SUMMER 
SENDOUT 


Servel “add-on” gas-fired cooling 
units turn winter users into all- 
year customers and tend to give 
you a more equal gas demand in 
hot weather and cold. 


coo 
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the name to watch for great advances in 


AIR CONDITIONING Y REFRIGERATION 

















Serve: 


All-Year air conditioning 


gives you a steady 
year-round demand 


Here’s one sure way to help “level out”’ year- 
round sendout. Wage a continuing, intensive 
campaign to promote the sale of Servel All- 
Year air conditioners on your lines. 











A RN at ie 


Servel units can help you Now! They cool a 
customer’s house in summer. And that means 
bigger and better warm-weather profits for you. 
And, of course, they heat in winter... main- 
taining cold-weather sendout. 


Cash in on this year-round load builder. 
Push Servel All-Year air conditioning. Write 
for hard-selling promotion material and sure- 
fire sales plans. SERVEL, INC., Dept. G-95, 


Evansville 20, Indiana. 









PUSH SERVEL FOR 
MORE COMMERCIAL AND 
INDUSTRIAL DEMAND 


Servel water chillers provide con- 
trolled chilled water for industrial 
pre-cooling, process cooling, and 
air conditioning. Help maintain a 
steady, important volume load at 
profitable rates. 
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if Drima act orrect, and there 
ir and satisfactory evidence in the 

his case to warrant the court in 
that the commission's decision 


ssonable or unlawful . 


Crane Packing to build 
new headquarters 


Ground has been broken in Morton 
Grove, Ill, for two new one-story 
buildings which will house extensive 


BETTER 
BEST 





= 7 ‘ 
Det ?, Ae 5 
Wa. agg * 














































s 


. 
5 


t 
. 
NN 


It’s no secret that Lancaster Groove Type Metal Rim 
Diaphragms stay in the meter longer . . . and assure 
sustained accuracy in gas measurement year after year. 


Send for a sample today. 

New — BETTER SEALING 
Now Lancaster offers Buna-N-Cork Meter Gaskets for 
better sealing! Test it in your shop and see how it solves 


the problem of an occasional leaking gasket. Send for a 
sample today. 


METER PARTS CO. 



















New headquarters for Crane Packing in Me, 
ton Grove, Ill. 





i 


research and laboratory operations fey 
Crane Packing Co., as well as the offe 
and cafeteria. 

Signalling the culmination of, 
three-year program, these buildings 
covering 46,500 sq ft in area, are ip 
addition to a 126,000-sq fr One-story 
factory building already in operation 
When the project is completed earh 
in 1956, Crane will have a new 17-age 
home site for its nation-wide many. 
facturing and industrial service oper. 
ations. 

Approximately 5000 sq ft of th 
space will be devoted to laboratory te 
search and testing. Design and devel. 
opment work will be carried on in th 
electronic, nuclear and similarly rapidh 
advancing branches of industry. Ap 
other 32,000 sq fr which will be @ 
tirely air conditioned, will accomme 
date the sales, executive and genenl 
offices. 


Inadequate wiring cutting 
electric appliance sales 


Electric range, water heater, dryer 
and room air conditioning sales a 
“being lost every day due to lack d 
proper wiring in the homes of people 
who are prospects,” according to J.P 
Brown, manager of residential sales a 
Alabama Power Co., Birmingham. 

The National Adequate Wiring Be 
reau reports that more than 80% @ 
all electrified dwellings in the nati 
aren't wired adequately for the apple 
ances being used. However, the pro 
lem of inadequate wiring reaches fa 
beyond the home owner with the dim 
ming TV set or non-working room 
cooler, according to The Wall Swes 
Journal. Perhaps even more importait 
than the affect the inadequacy is hat 
ing on sales of electric utilities, ele 
tric contractors, and copper companies 
is its braking action on sales of ele 
tric appliances. To prevent further 
stricting of sales growth, utilities 
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Over 30,000,000 Brrant messages —all telling 
your customers to ‘see Mr. B''—to see 
YOU. Big space —full color. Tie in! 


be Mir. 


(AUTHORIZED BRYANT HOME COMFORT DEALER) 


Only “Mr. B’’—the Bryant Home Comfort Dealer—has all 8 of 
these selling assets to build his business BIG: 
1. A name customers know and want 
2. The most complete line of automatic 
heating, air conditioning, water heating 
. Quality equipment for every market 
. Exceptional distributor service 
. Professional sales training 
. Personalized selling tools for you 
. National advertising featuring you 
8. Co-op “Mr. B”’ ads for local papers 
For bigger profits now, for a secure and prosperous future—see your 
Bryant Distributor. Ask him about Bryant’s big “Mr. B”’ action 
program, and how it can make sales and money for you! 


® 
AUTOMATIC HEATING 
AIR CONDITIONING 
WATER HEATING 











Type RCGH Gas Pump in 
public utility operation. 
Capacity 16,657 cfm. 




































PERFORMANCE OF R-C GAS PUMPS 
ASSURED BY “BIG 4° ESSENTIALS 


For delivering or exhausting gas 
in industrial operations, R-C Gas 
Pumps and Exhausters, in either 
the Rotary Positive or Centrifugal 
types, have long demonstrated 
their complete reliability, efficien- 
cy and economy. 

For many years, they have 
been the choice of plant engineers 
and of leading builders of indus- 
trial equipment, where the move- 
ment of gas is an essential part 
of the process. 

Capacities from 5 cfm to 50,000 
cfm at moderate pressures offer 
close selections for specific needs 

. and further economies are 
gained from compactness, reduc- 
ing space requirements and in- 
stallation costs. 

For any present or future pro- 
ject requiring gas pumps or ex- 
hausters, ask us for details on R-C 
equipment, and for help in plan- 
ning your installations. 













ECK 





4” 
ENTIALS 


] Positive flow — because 
* of positive displace- 
ment principle main- 
taining the quantity 

of delivery 


? Pressure —controlled to 
* your requirements 
3 Capacity —always upto 
* ratings, with moderate 
short time overloads 


4 Economy —in first cost, 
* power and low main- 


tenance 


You may find it profitable 
fo compare your present 
gas pump performance 
with R-C proved economy 
and reliability. 


‘Poors-(ONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
955 Oregon Ave. . Connersville, indiana 


Roots-Connersville Blower (Canada) Lid. © 629 Adelaide St. W., Toronto, Ont. 








Centritugel end Rotory Postive =. Positive q Yum «. 
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others are NOW promoting rewir 

According tO an ofticer of tot 
cional Association of Electric Distriby 
tors, in 1953, 15 of every 100 air on 
ditioners sold came back to the : 
because wiring in the customers homes 
could not handle the added load. Deal 
ers now are discouraging Shipping unj . 
tO inadequately wired homes. ' 

It is reported that four of every five 
homeowners with inadequate Wir; 
face a cost conservatively estimated g 
$150 each for rewiring and new Cir. 
cuits. The bill may add up to $700 » 
$800. Apartment dwellers also hay. 
their problems. Should they or the 
landlord foot the bill? 

General Electric President Ralph 
Cordiner Says that even a new home 
of apartment house isn't a guarantee 
of adequate wiring. “Seventy eight and 
a half per cent of Manhattan's ney 
apartment units are already inadequate. 
ly wired, and 95°% of these new apart. 
ments are less than five years old,” 

Current is brought into the home 
through two wires with a core the size 
of the lead in a pencil. Generally, the 
system handles 120 volts and not more 
than 30 amps. Multiplying amps by 
volts determines total wattage —and 
the power load a system will handle 
For the home this usually is 3600 wart. 

Kennecott Copper has prepared 
some figures showing typical wattages 
of various appliances: floor lamp, 150. 
300; vacuum cleaner, 125-700; radio 
100; TV, 400; troner, 1650; toaster. 
1100; coffee maker, 1100; broiler 
1650; room air conditioner, 1200; dish. 
washer, 1500; electric clothes dryer, 
4500; electric range, 8000 to 16,000. By 
and large, cooking and large cooking 
and heating appliances take the mos 
power. 


Utilities helping Coleman 
test motor air conditioners 


Cooperating with the Coleman Q, 
Wichita, Kan., in its development of 
practical residential gas-energized ait 
conditioning, gas utilities are now fut 
ning field tests on 34 gas motor units 
The test program is expected to pmo 
duce data that will permit final mode 
fication of the model for marketing ® 
L950. 

Sheldon Coleman, company pres 
dent and general manager, explained 
that the test units will operate on# 
normal air conditioning load during 
the summer. He said that controlled 
false loading will extend the period d 
test Operation after the cooling seasm 
ends. 


With most of the test units, he said, 
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the aim Is CO | 
season of ope! 


design specific. 1ons. The unit ts in- 
without servicing for 
1000 hours, equivalent to a full cooling 
ts of the United States 
ere the conditions under which air- 


rended to oper. 


season in che . 
wh 


conditioning equipment must operate 


are the most severe 
This is the second cooling season in 


which ucilicies have aided Coleman in 


Geld test work. Nineteen experimental 
units were on test last year. 


The utilities engaged in field testing 
ire among those that volunteered tO 


purchase units from ¢ oleman and test 
them under Coleman's direction in 
order to advance the date of produc- 
rion for sale. Mr. Coleman credits util- 
ity cooperation with the gain of a full 
year in development time. 
~ In addition to the 34 units in the 
hands of utility companies, the Cole- 
man company itself is testing five units 
and D. W. Onan & Sons, manufacturer 
of the special gas motor used, is test- 
ing one 

‘Half of the 34 utility test models 
are of 3-ton capacity and half are 5 
con. Urilities doing the testing are 

Arkansas Louisiana Gas Co., Arkansas 
Western Gas Co., Atlanta Gas Light Co., 
Baleimore Gas & Electric Co., Boston Con 
solidated Gas Co., Brooklyn Union Gas 
Co., East Ohio Gas Co., Gas Light Co 
of Columbus, Gas Service Co., Houston 
Natural Gas Co., Laclede Gas Co., Lone 
Star Gas Co., Metropolitan Utilities Dis- 
trict, Mississippi: Valley Gas Co., Nash 
ville Gas Co., New Jersey Natural Gas 
Co., Northern Illinois Gas Co., Northern 
Indiana Public Service Co., Ohio Fuel Co.. 
Oklahoma Natural Gas Co., Peoples Gas 
Light & Coke Co., Pioneer Natural Gas 
Co., Savannah Gas Co., Southern Califor- 
ma Gas Co., Southern Union Gas Co.. 
United Fuel Gas Co., United Gas Corp., 
United Gas Corp., Washington Gas Light 
Co. 


Six-month shipment mark 
set by gas-fired furnaces 


Gas-fired warm air furnace ship- 
ments during June set two new records, 
lor the fourth month in a row. One 
was an all-time high for the first six 
months of the year, the other a new 
record for June shipments. 

During the first six months, 353,200 
units were shipped, an increase of 
W.5°% over the same period in 1954 
This is a greater amount than ship- 
ments for the entire 12-month period 
for any year before 1950. Shipments 
in June alone set a record for that 
month of 76,200 units for a gain of 
93.20% over the same month last year 
Seventy-five hundred gas-fired boilers 


ieve a full 2000-hour 
mn. This will test de- 
adability, one of the company’s main 








Use This Actual Job Story for an 
Excavating Equipment Check List! 


This one water line job demonstrates a combination of features that 
only the Sherman Power Digger offers every operator of excavating 
and trenching equipment. 


Check this performance: (1) The machine has under-dug the curb 
without damage to the curb or sidewalk. (2) It has trenched through 
rocks and roots. (3) It is digging a bellhole in the street. (4) The exca- 
vation is 9 feet deep. (5) The tractor-mounted digger has operated over 
the curb, sidewalk and street without damage to paving. 


And the Sherman Power Digger offers even more advantages to the 
operator who wants the savings of mechanized excavating. It’s practical 
even on the smallest jobs, since it releases heavier equipment for bigger 
jobs . . . yet it digs at a fraction of the time and cost of manual labor. 


The machine digs as deep as 10 feet below ground . . . in mud, 
hardpan, shale, oiled roads, blacktop and stony ground. Initial cost is 
surprisingly low, maintenance simple and inexpensive. Ask your Ford 
Tractor Dealer for an on-the-job demonstration, or write us now 
for Bulletin No. 421. 





*Designed, Engineered and 
Manufactured Jointly by 
Shermon Products, inc. 
Royol Oak, Michigan. 
Wain-Roy Corporation, 
Hubbardston, Mass. 





PRODUCTS, INC. 





© ROYAL OGCAK, MICHIGAN 
Patent No, 2-303-852 
Other Potents Pending POWER DIGGERS* « FRONT END LOADERS « FORK LTS 
© w 
@ 1955 Sherman Products, inc. ee 
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PIPE STOPPERS OF ALL KINDS 
SAFETY GAS MAIN 
STOPPER CO. INC. 


523 Atlantic Avenue 
Brooklyn 17, N. Y. 


Cable Address GASTOPPER, WN. Y. 
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were shipped duriny the month ~ 
» &) if. 


crease of 11.9% over the same 
last year and a nev record for 
During the first six months of the 


30,400 units were shipped for a 74% 
increase Ove©r the Same period in 1954 

Gas conversion burner shj 
were down, with 16.100 units shipped 
in June, a decrease of 18.3% from the 
same month last year 


Cobell’s air conditioners 
rolling off the line 


First 100 test models of a NeW pas. 
powered central air-condition system 
have rolled off the production line jp 
Cobell Industries Fort Worth plant 
(see GAS, April, p 82). 

Cobell president Luther Prescoer says 
gas companies all over the nation wil 
use the Cobaire for extensive field test- 
ting and that the results will be com. 
pounded into the production design 
for the 1956 models 


Rapid conversion of Cobell's Meach. 
am field plant was started in March 
after the pilot model was unveiled fo 
gas Offtcials in Fort Worth. A 25,009. 
sq ft addition was built to allow pro- 
duction of the gas model without ip. 
terference with the normal output of 
Cobell’s standard electric Aqua-Fog 
models 


House rejects all 
highway bills 


The House on July 27 rejected al 
highway bills. H.R. 7474, which wa 
reported by the House Public Works 
Committee, called for expenditures of 
approximately $35 billion for highway 
construction over a 12-year period t 
be financed by special taxes on high 
way users. It also contained a prove 
sion covering partial reimbursemem 
out of highway funds for the cost o 
relocating utility facilities necessitated 
by Federal-aid highway projects. Thi 
provision was deleted by the Hous 
from H.R. 7474 by a vote of 1250 
75. Then by a roll call vote of 292 0 
123 the House rejected H.R. 7474 

Earlier the House had rejected bys 
vote of 221 to 193 the Administ 
tion's highway posposal, which calle 
for expenditures of $25.7 billion ove 
a period of 10 years to be financed 
a special bond issue. 

The House also rejected a substitute 
bill to H.R. 7474 which contained m 
financing provisions. The Senate 
passed Gore bill, which provides ta 
$12.6 billion expenditure over a five 
year period and contains a utility 
location reimbursement provision, W# 
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killed in the House Commiuttee. The 
Gore bill also lacks any provision for 
financing the ré id program. 





































Million-dollar Honeywell 
plant operating in Gardena 





New production facilities costing 
more than $1 million have been com- 
leted for Minneapolis- Honeywell! 
Regulator Co. in Gardena, Calif. 

The new factory unit began produc- 
tion of gas appliance controls las 
month, more than doubling the Gar. 
dena operations and bringing the com- 
pany’s employment in that area to ap- 


PFRESERR RES 


-Service Line 
fas. proximately 1200. | 
em Additional floor space of 105,000 -Meter | 


| | , | 
in fc is provided, including office space . | 
ant rs the Appliance Controls Division . -Appliances | | 


as well as for engineering and assem- 


ays bly. 








v1 ywell has also started construc- | 
ul | Honeywell has lsc ed ¢ STOPS STOPS | 
“St: tion of a new office and warehouse , | 
rm: building in San Francisco, third instal- Tamper Proof lron Body with Brass Plug | 
ign lation built by the company in the Bay and Black or Galvanized | 
area. : 
‘ Standard Patterns Also All Brass Stops } 
, | 
[SoCal introduces new 
" appliance purchase plan 
nf Purchase of gas appliances through a 
- new payroll deduction plan has gone STOPS 
a into effect at Southern California Gas Flat Head— 
o Co., Los Angeles. a Flat Head with Lockwing 
The new arrangement, which is be- 
ing incorporated into the present em- 
ployee purchase plan, will permit regu 
lar employees to buy new gas appli- 
, ances—ranges, refrigerators, water heat- 
ers, and gas clothes dryers—through ToP 
- semi-monthly payroll deduction on i % : ‘ 
, maximum terms of up to 24 months Fu Range of Sizes 
‘ Under the new plan, an employee 


who purchases an appliance through 
the plan completes an employee pur- 
chase contract, which ts his authoriza- 


tion for semi-monthly payroll deduc- STANDARD 
tions to pay for the appliance. In this STOPS PACK AGING 
way, (wO payments a month are made Quality Assured... . 


for the appliance purchased, but the By Precision Machining 


total payment remains the same as un- 
der the once-a-month payment plan. Individual Testing— 


Rigid Inspection 


rs. 


- 








SB Sask &- 2.2.8 


Stockholders approve 
merger of Washington firms Quality Proven. .. 


Shareholders of Seattle Gas Co. and By Supplying the Gas Industry 


Washington Gas & Electric Co. voted for Over 80 Years 
overwhelmingly in favor of merging Space Saving Storage... 
the two companies. The merger will Another HAYS First 


become effective Nov. 1. 


= 2 2 


The name of the resulting company 
will be Washington Natural Gas Co 


| GAS SERVICE PRODUCTS 
Shareholders of Washington Gas ap- 


proved an increase of the company’s ) HAYS MANUFACTURING CO. 
authorized capitalization to 1 million | za ERIE, PA. 
shares of $10 par value common stock. beeen: 


ser TF RB FPF SR 
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f ( T N 0 W/ mews ¢ Continued 
Subject co Washington PSC approval, 


the action will permit the issue of ad- 
AUTHORIZE ditional common stock from existing 


capital surplus on the basis of 1% 


THE TRIED AND PROVEN shares for each share outstanding. 


























ee 7 The increased authorized capital will 
a . ATH W TYP é provide necessary shares required to be | 
exchanged for share in the new com- | 
pany. Shareholders of both companies 
will exchange for shares in the merged 
company on a | to 1 basis. ( 
The combined company will serve f 
Seattle, Tacoma, Everett, Olympia, l 
Renton, Tukwila, Kent, Auburn, : } 
gona, Pacific, Sumner, Puyallup, Amer- ( 
ican Lake, Dupont, Fort Lewis, Union a r 
Hills, Lacey, Tumwater, Centralia, and Zi y 
Developed Specifically for Chehalis. . 
mmercial and Industrial Arcas With the advent of natural gas in : 
the summer of 1956, service will also j C 
WRITE, WIRE OR PHONE be established in Bothell, Kirkland, M 
Redmond, Bellevue, and Clyde Hill. ' a li 
~ p 
mews notes * ; 
SURVEY CONSULTANTS, INC. 3 a u 
572 Washington St., Wellesley 81, Moss. A school sales program, whereby Ser- ne 
WEllesley 5-6660 vel Inc., through its gas utility outlets, ul 
Midwest Office * Richmond, Mich. makes new gas refrigerators available bh: 
to educational institutions at special y 






































A NATIONALLY RECOGNIZED AUTHORITY prices, is entering its fourth year of 
_— existence. Under the plan, the utility 
sells a Servel refrigerator directly to a . l} ( a 7 YF - 
school at the special price and agrees re 
to replace the installation every two MODEL 43 he 
C 0 R R 0 S i 0 N years. The biennial replacement ts & 
made at no additional cost to the school . . co 
unless a larger or deluxe model is se for Service Lines wi 


ENGINEERS | Cs Conduit and Cable 


The Hardy Corp., Birmingham, Ala., Small Mains 


has been appointed distributor for Ser- 
vel air conditioning products in the Here’s the first and only low-cos be 
Birmingham trading area. ger 
production ditcher designed espe , 














scy 

Permanent positions open for Engineering for Cascade Natura) cially for service line work! . . . Digs ame 

ee Engineers Gas Corp.'s new construction program flush with foundations and obeah sy 

in 23 Pacific Northwest cities has been tions; eliminates hand finishing ... ate 

Attractive starting salary with completed and initial specifications for Exceptionally maneuvershian toy 

opportunity for advancement. bids on materials have been sent out. ' iy - OF | 

Minimum 4 years experience President Stewart Matthews said the highly mobile — ples fase divching Ze 

mm Hietd testing end Cesign of company plans to ask for bids for some ability . . . Digs ditch 8”, 10” or 12! “Of 

SONEESR GENGIND qyeveme construction in about 60 days, with wide to 5’ depth; 14” or 16” wide t tO ¢ 

required. Must be willing to - 

ary work to start as soon thereafter as pos- 4’ depth. 

sible. A time schedule has been drawn 

a up for the construction of the gas dis- eenens UNDER ADVERSE ye _ 

= perience, education tribution system in each of its cities, Full crawler mounted for igh bas 

end personel deta to: broken down into eight general areas flotation and maximum traction wit am 

with 30 individual projects. low ground-bearing pressure. me 

. R. Worthington — 

As a major step in its planned diver- EASILY TRANSPORTED ... yea 

er Services Inc. sification and expansion program, the Small size and low  silhouettt hol 

ENGINEERS, CONSTRUCTORS Walworth Co. has concluded arrange- permit fast job-to-job travel on small Ss, © 

BUSINESS CONSULTANTS ments for the purchase of the M & H tilt-bed or flat bed trailer. " 

2 Rector St. New York, N. Y. Valve & Fittings Co., Anniston, Ala No. $38 ee 

CXCE 


The acquisition of M&H, which will GAR WOOD INDUSTRIES, INC stil 


operate as a division of Walwo Ww 
pe alworth, will WAYNE. MICHIGAN 
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‘ machine shop facili- 
(00,000 sq ft and a 17- 
.o Walworth’s regional 


add foundry 3! 
cies covering 
acre plane sit 
manufacturing plants. 


Installation ot a gilded meter in the 
new all-gas home of Northern Illinois 
Gas Co.s §00,000th customer in Roll- 
ing Meadows, Il. highlighted the utili- 
y's special ceremonies Mm arking the 
event. Owners of the new home, Mr. 
and Mrs. Norbert Karst, who will re- 
ceive their choice of gas appliances in 
recognition of the event, were congrat- 
ulated by Northern Illinois president, 
Marvin Chandler. Northern Illinois 
Gas has added approximately 120,000 
new customers during the past five 


years. 


New members ot state regulatory 
commissions include Allen S. Boyd, 
who joins the Florida Railroad & Pub- 
lic Utilities Commission, succeeding 
Richard A. Mack, who has been ap- 
pointed ro the FPC; in Massachusetts, 
Roy C. Papalia is a commissioner to the 
Department of Public Utilities; Rich- 
ard H. Balch and Aaron L. Jacoby are 
new members of the New York PSC; 
and in North Carolina, Ralph Moody 
has become a member of the Utilities 
Commission. 


Ottawa Steel Inc., Ottawa, Kan., 
manufacturer of roadbuilding and in- 
dustrial construction machinery, has 
been purchased by L. A. Young Spring 
& Wire Corp. The Ottawa facility be- 
comes the Ortawa Steel division. Ed- 
win L. Johnson, previously associated 
with Ottawa Steel, has been appointed 
general manager. 


Municipal gas plant financing has 
been ruled against by Idaho's attorney 
general, thereby blocking the plans of 
several Idaho communities to finance 
and operate their own gas distribution 
systems. In his informal opinion, the 
attorney general said that a constitu- 
tional amendment would be required, 
or action by the legislature, to author- 
ize general taxation or general obliga- 
ion bonds to be used by municipalities 
to establish their own gas plants. 


A bill, which, he said, “would per- 
mit a minority of stockholders of any 
gas or electric company” to authorize 
a merger with any other gas or electric 
company has been vetoed by Connec- 
cuts Governor Ribicoff. For many 
years a two-thirds vote of the stock- 
holders of each class has been, and still 
is, the accepted policy for corporations 
in Connecticut, according to the gov- 
ernor, and he sees no reason why an 


exception should be made for public 
utilities. 
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NORMAC 


Couplings, Sleeves 
and Fittings 


for maximum deflection, 
ease of “stabbing,” complete 
confinement of the rubber! 
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So close are ‘“Normac” rubbers 
confined at the gasket tip that possibility of flow is reduced 
almost to “nil.” These couplings, sleeves and fittings .. . 
approved by gas utility men across the country for their 
time-saving features, ease of handling and dependable serv- 
ice... are available in a complete range of sizes. Made from 
air furnace malleable iron they provide greater wall thickness 
than pipe on which used. 


NORMAC COUPLINGS are made with 5” centers in all sizes. 
NORMAC SLEEVES are identical in design except that they 


are made with 10” centers. Nuts and gaskets are interchange- 
able. 





Compression-End Service “Tee”’—First fitting of 
this type ever produced with full coupling 
depth and special threads on male end to pre- 
vent dropping into old hand taps when used 
to replace standard threaded fittings. 








Compression-End Service “Ell” — Extra depth 
makes it possible to “stab” pipe into stops and 
without measuring, pull back a safe distance to 
allow ultimate deflection eliminating possibility 
of strain against tap in main. 











Compression-End Iron Body Brass Core Service 
Stopcocks—-End the necessity of threading on 
the job plus the elimination of the threads them- 
selves—combining all the advantages of NOR.- 
MAC COUPLINGS and the best in stopcock 
design. 242" coupling depth on each end. 





Normac Brass Fittings Developed in 1939 ‘or Use with Copper Tubing—Our 
complete line of brass fittings can be used either on new installations or where 
copper is run through old steel pipe in large or small openings. The center to 
end dimensions of NORMAC TEES correspond with old malleable iron fittings. 
This feature is extremely important in the use of these fittings in one foot open- 
ings where the tubing must line up with the steel which has been removed. 


Write for the NORMAC CATALOG of Gas Distribution Equipment 


NORTON-McMURRAY MFG. CO. 


122 SOUTH MICHIGAN AVENUE - - - CHICAGO 3, ILLINOIS 
Couplings * Meter Bars * Sleeves * Cocks * Bell Joint Clamps * Service Tees & Gils 
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The |-W SNIFFER Model C, 
light-weight, easy to operate 


UL CMLGIELLC 


A new improved portable indicator 
designed for the convenience of the 
operator. Based on a quarter-cen- 
tury of experience in manufactur- 
ing gas detectors, the ]-W SNIFFER 
Model G offers two outstanding 
new features: (1) automatic battery 
cutoff which radically extends 
service lile and prevents leaving 
instrument on unintentionally, (2) 
new fatigue-free sample-aspirat 
ing system. Other features include 
size and weight reduction consist- 
ent with rugged field requirements; 





EARTHRIPPER: 





© Unique, Mobile 
Ditching Machine 


The pioneer rubber-tired trencher, 
the Earthripper, will make money for 
you because — one man transports and 
operates; is self-levelling; no hand 
digging because it digs at any angle 
leaving a clean ditch; it is as easy to 
move as driving a truck; and it ditches 
to 8 deep, 10” to 30” wide. 


* Write for folder giving 
complete details 


A COMPLETELY 
MODERNIZED 
GAS DETECTOR 
THE J-W 


NTE 








corrosion-resistant Fiberglas case; 
use of ordinary flashlight cell bat 
teries; and many other features 


Other Types 


We manulacture a wide ranae olf 
combustible gas detectors for near 
ly every application. Write and let 
us recommend the most suitable 
instrument for your problem 








TORNSON-WILLIANS, te JK 














"PAT PENDING 


OWEN-PEWTHERS 


Manufacturing Company 





P_ ©. Box 540 © College-Station, Texas 





WARRENGAS 


A LIQUEFIED PETROLEUM 


. 
& GAS OF HIGHEST QUALITY 


‘WA 
PETROLEUM CORPORATION 
LIQUEFIED PETROLEUM GAS DIVISION 
TULSA, OKLAHOMA 


SALES OFFICES: 


FORT WORTH, TEXAS 
HOUSTON, TEXAS 
LOUISVILLE, KREnMTUCEY 
MADISON, WISCONSIN 
MIDLAND, TEXAS 
MOSILE, ALABAMA 
SY. Lous, missouRi 
Miw YOR, iw yYoRu 
OMAHA, HMEBRASEA 
COLUMBIA, BOUTH CAROLIMA 








Cons} alenda, 









September 


7-9..Mid-West Gas Assoc 
Gas Schoo! fy Conte 


lowa State College, Ane. 


9..New Jersey Gas Assoc; 


-—Hotel Monmouth, Spri 
Lake, N. J. 


11-13..INGAA Annual Meeting os 
Jasper Lodge, Alberta. 


14-15. AGA Accident Prevention 
Conference — Marion Hotel, 
Little Rock. 


23. Oklahoma Utilities Associ. 
ation Gas Division — Okie. 
homo City. 


16-17..Maryland Utilities Assoej, 
ation Fall Conference—vVy, 
ginia Beach, Va. 


25-30. Internationa! Gas Union 6th 
Conference ——- Hotel Ney 
Yorker, New York. 


October 


12-14..Wisconsin Utilities Associ. 
ation Electric G Gas Section 
Schroeder Hotel, Milwoy 

kee. 


12-14..GAMA Annual Meeting — 
El! Mirador Hotel, Polm 
Springs, Calif. 


17-19..1955 ACA and PCGA Con. 
vention—Los Angeles. 


24-27. National Association of Roll. 
road & Utilities Commission. 
ers——Asheville, N. C. 


25..NEGA Operating Division — 
Hotel! Stotler, Boston. 


November 


13-18..American Society of Mechon- 
ical Engineers —- Congress 6 
Hilton Hotels, Chicago. 


14-17.American Petroleum Institute 
San Francisco. 


16-18. Southeastern Gas Associotio 
—Roanoke Hotel, Roanoke, 
Vo. 


28-30.SGA Advisory Council & 
Management Conference — 
Grand Hotel, Point Clee, 
Ala. 


1956 
January 


16-18..Pipeline Contractors Asso 
ation 8th Annual Conver 
tion — Boca Raton Hotel & 
Club, Boca Raton, Fla. 
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Februcry 


1§-17..Tulso Corrosion Short Course 
for Pipeliners (NACE) — 
Mayo Hotel, Tulsa. 


March 


12-16..Noationa! Association of Cor- 
rosion Engineers Annual 
Meeting — Hotel Statler, 
New York 


16-19..AGA Sales Conference on In- 
dustrial and Commercial Gas 
Hotel Roanoke, Roanoke, 

Va 


19-20..Indiana Gas Association 
French Lick Springs Hotel, 
French Lick, Ind 


19-21. MidWest Gas Association — 
Hotel Fontenelle, Omaha. 


22-23..New England Gas Association 
Annual Meeting — Hotel 
Statler, Boston 


22-23. Oklahoma Utilities Associ- 
ation Annual Convention — 
Oklahoma City 


April 


4-6. AGA Genera! Management 
Section Spring Conference — 
Conrad Hilton Hotel, Chi- 
cago 


16-19..AGA Sales Conference on 
Industrial G Commercial Gas 
Hotel Roanoke, Roanoke, 


Va. 

17-19. Southwestern Gas Measure- 
ment Short Course — Uni- 
versity of Oklahoma, Nor- 
man 


16-18..National Conference of Elec- 
tric G Gas Utility Account- 
ants —— Hotels Biltmore and 
Commodore, New York City. 


19-21.GAMA Annual Meeting — 
The Greenbrier, White Sul- 
phur Springs, W. Va. 


23-25. Southern Gas Association An- 


nual Convention—Dollas. 


7-10.AGA Distribution, Motor Ve- 
hicles, and Corrosion Confer- 
ence——-Congress Hotel, Chi- 
cago. 


10-11. AGA Gas Supply, Transmis- 
sion G Storage Conference— 
Conrad Hilton Hotel, Chi- 
cago. 


16-18 AGA Chemical Engineering 
G Manufactured Gas Produc- 
tion Conference — Phila- 
delphio 
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uWete RIAD 4P 


2'A’ TO 4” GEARED PIPE THREADER 


Here's a work-saving precision tool that cuts 
accurate threads on 21” to 4” pipe every time. 
It's easy to handle .. . easy to use .. . foolproof. 


Operated manually or with power, the Rifai 
4P reduces time, sweat and scrap in any piping 
job. Balanced handles simplify carrying and 
starting on pipe. Mistake-proof workholder sets 
to size before tool is put on pipe... has only one 
screw to tighten ... no bushings. 


For precision and speed... you can't beat the 





See your local supplier 
. «+ or write direct for 
catalog. 









WORK-SAVER PIPE TOOLS © 


5 













522 CLARK STREET ©@ ELYRIA, OHIO 
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MANUFACTURED BY THE RIDGE TOOL CO. °® 











1 Air Conditioning Control 





Effortless control of summer air con- 
ditioning and winter heating is claimed 
by use of the new Duo-Classic ther- 
mostat just announced by Detroit Con- 
trols Corp. When the Duo-Classic 1s 
used, heating, cooling, air circulation 
are controlled by a single switch on 
the thermostat. 

Economical operation is obtained 
with the Duo-Classic as it will hold the 
selected temperature to within a frac- 
tion of a degree, reducing the waste 
of over-heating and under-heating. The 
satin-gold case of the thermostat is 
complemented by a black dial, and the 
large Gothic numerals and graduations 
are easy to read against the satin black 
face. 

Detrowut Controls Corp. 


2 Pressure Burners 


Ray Oil Burner Co. has a new line 
of power pressure burners that are 
available as straight oil, straight gas, 
and combination gas-oil burners. All 
three function efficiently against posi- 
tive pressure with no loss of capacity 
and special modifications are available 
to fire against positive firebox pressures 
of up to %4-in. wc, generally eliminat- 
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For more data on any of these items 


A digest of what's new in products 
and trade literature compiled by the 


editors of GAS as a reader service. 






use the coupon on the bottom of next page! 


ing the need for induced or forced 
draft fan equipment. In addition, these 
burners incorporate a simplified design 
tO permit easier servicing, a flame sta- 
bilizing combustion head, and a large 
fan and motor providing ratings to 2.5 
million Bru input with no secondary 
auxiliary air required. All are fully au- 
tomatic and on the combination burner 
a simple flip of a switch changes from 
one fuel to another 





The main gas flame is ignited from 
a momentary oil firing cycle resulting 
in a nozzle purge with each firing cycle. 
Ray Oil Burner Co. 


3 Safety Handle 


Ingersoll-Rand Co. has introduced a 
brand new safety development for pav- 
ing breakers, a safety handle which the 
manufacturer claims is the first of its 
kind. Ir was developed as a result of 
many field requests for a safety handle 
to be used on tools in connection with 
demolition work where operators were 
injuring their hands when working 
close to walls or projecting masonry. 

The new safety device weighs less 
than 2 lb and is available on the new 


Ingersoll-Rand PBSA paving breaker 
It can also be purchased separately for 
attaching to existing PB8A models og 
earlier PBSA's 

Inge rsoll-Rand Co 


4 Dielectric Bushing 


A new diclectric bushing for the 
control of electrolysis in plumbing 
heating and gas applications has been 
developed by the May Co 

The new Mayco dielectric nylon 
bushing withstands temperatures up t 
300°. Although it will withstand great 
stress, the bushing is so designed tha 
it is encased in metal that supports i 
against stress when the joint ts com 
plete. 

No pipe dope is necessary with the 
new dielectric bushings, but it can be 
used without adverse effect on the Ny 


3) 


; 


lon. No pipe wrench need be applied 
to the bushing because of the special 
tapered thread design, which makes t 
possible to tighten the joint by apply: 
ing the wrench to the two metal fircings 
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The bushings «9 be loosened without 
difaculty and Jo not “freeze in the 


frcing 
May Co 








5 Trencher 


New addition to the Ditch-Witch 


rrencher line of Charles Machine 


Works is the Model LD, which fea- 
cures a variable speed transmission and 
completely new design. 

Capable of various speeds while dig- 
ging, this self-contained unit is suit 
able for any number of light trenching 
jobs. Controls are conveniently located 
for operating the trencher from the 
seat or while standing beside the ma 
chine. 

The standard 6-in. wide bucket line 
is hydraulically controlled to a depth 
of 36 in. It is closed, self-cleaning, and 
has replaceable tool steel teeth. Spoils 
can be deposited on either side of the 
trench with the reversible spoils chute 


Charles Machine Works 
ca 








6 Pipe Wrench 


Stilsomatic Sales Corp.'s new pipe 
wrench offers tubular steel construc 
uon, automatic adjusting, rocking ful 
Crum action, spring-loaded hook jaw. 
and light weight. 

The rocking fulcrum action of the 
Red Snapper allows a number of dif- 
ferent pipe fits with only one adjust. 
ment. It also permits a snap-on fea 
ture. Once the jaws of the Red Snap. 
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per are placed on a pipe, the spring- 

loaded hook jaw exerts a constant pres- 

sure and will hold the wrench in place. 
The wrench is available in 12-, 14-, 

and 18-in. sizes. 

Stilsomatic Sales Corp. 








7 Tractor Shovel 


A completely new four-wheel-drive 
tractor shovel has been added to the 
Frank G. Hough Co. line. Designated 
as Model HO, the Payloader ofters 
“pry-out” bucket action and 40° break- 
out at ground level. 

In addition, the 2-cu yd capacity unit 
otters a newly developed “power-shift™ 
transmission, in which the clutch pedal 
has been eliminated and all shifts can 
be made without coming to a stop or 
cven slowing down. The pry-out bucket 
action’ is accomplished by using break- 
out pads on the ground as a fulcrum 
tor leverage. Opposing load forces are 
transferred to the ground through the 
pads during the breakout, instead of 
to the axles, wheels and hydraulic sys- 
tem. 


Frank G. Hough Co. 
‘7 


8 Gas Detector 


A lighter, simpler, more compact 
instrument for detecting combustible 
gases and vapors is provided in the new 
Johnson-W illiams Sniffer Model G. 

To increase battery life, the on-off 
switch has been integrated with the 
aspirator bulb so that when the bulb 


is grasped co draw in a sample, the in- 
dicator automatically turns on. When 
the bulb is released, the instrument ts 
shut off. To speed sampling and mini- 
mize operator fatigue, a new type 
flame-arresting system permits the use 
of an extremely soft aspirator bulb be- 
cause of reduced resistance to air flow 





As in the previous models, the Model 
G is designed to be worn waist-high 
suspended by a carrying strap around 
the neck. 
Johnson-Willitams Inc. 








9 Coal Tar Tape 


Development of a single-wrap coal! 
tar tape for pipe, pipe joints, fittings, 
and couplings has been announced by 
Tapecoat Co. 

Tapecoat-X permits single-wrapping 
with only 1-in. overlap. Other ad 
vances claimed include greater cover- 
age because of the single-wrap feature; 
easier application through a separator 
film chat facilitates unrolling and auto- 
matically disappears in the application 


~~ > 
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THE WILKINSON 
LINE LOCATOR 


A precision instrument for de- 
tecting the position and depth 
of any sub-surface pipe, cable, 
stub, valve, coupling, etc. 











The dependability of the Wilkinson Line Locator 
is amply attested by its wide use. Leading gas, oil 
and pipe line companies generally KNOW its value. 


WILKINSON PRODUCTS COMPANY 


3987 Chevy Chase Drive © Pasadena 3, California ¢ SYilvan 0-4314 

















Be Completely Insured! 
ReLty ON 
New ENGLAND ForRESTRY SERVICE 









Surveying 
@ Engineering 
@ Installation 

@ Maintenance 


the complete 
Gas 


Leak Location 









r specialized ability is 
wailable to help you solve 
Il your cathodic protection 


roblems. Mitigation 
MANUFACTURERS OF 





and 





Survey Program 


Vegetation Surveys* 
Building Inspection Surveys 
Commercial and Industrial Surveys 


Epson F. Waite, Operating Manager 


Special Representative 
J. E. B. Grepons 


44 Appottr Roap, Braprorp, Pa. 






Write, wire or phone 


HIGH QUALITY ANODES COLLECT te 


PIPE LINE ldnode 


CORPORATION 


Ti we & AVEW it A 
a ») BOA V¥6 . TULSA OKLAHOMA 










*Originator of 
Vegetation Surveys 
for Gas Companies in 1934 
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process; savings in time and 
through faster wrapping: and Over 
all economy in material cost. , 

Tapecoat-X is available in rolls of 
2-, 3-, 4-, and 6-in. widths. 
Tapecoat Co. 





10 Furnaces 


— Addition of 
four new thia, 
Space. saving Ras. 
fired furnaces tp 
its Blend-Air hear. 
ing line is ag. 
nounced by th 
Coleman Co, 

Both upflow 
and downflow 
models with @ 
pacities of 80,00 
and 100,000 Ba 
input are now ip 
production. 

A combination of tight casing con 
struction, heat exchanger design, and 
adjustable direct-drive blower enable 
the Coleman thin furnace to be used 
with the manufacturer's 3)2-in. pre-ep 
gineered ducts and blenders as well a 
all conventional type distribution syy. 
rems. 

All models are designed to work 
an integral part of year-round air-coe 
ditioning systems. In most installations, 
cooling coils may be installed in th 
furnace plenum and the balance of the 
equipment located outside the house. 


Upflow units are approved for zero 
clearance on sides, back and base 
Downflow units are approved for zero 
clearance on sides and back. A 1-9 
sub-base is supplied as an accessory for 
installation on combustible surfaces. 





Coleman Co. Inc. 





11 Gas-Oil Burner 


Type DFG industrial combination 
gas-oil burner recently introduced by 
Roberts-Gordon Appliance Corp. oper 
ates on city gas and No. 2 oil, and § 
available in three sizes covering inpus 
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from 360,000 Co 4.3 million Bru/hr. 
Built for heavy duty, with plug-in 
electronic cont is. it is furnished with 
diaphragm 88s \ alve, gas pressure regu- 
lator, double-acting barometic draft 
regulator, main shutoff valve, pilot 
flame electrode, and photo cell for oil. 
Manual switch-over ts possible, and can 
be arranged co override automatic 
switch-over control. 
Roberts-Gordon Appliance Corp. 








12 Brazing Machine 


Fast, dependable automatic brazing 
for many types of small and medium- 
size assemblies is provided by new self- 
contained, gas-fired packaged unit de- 
veloped by Selas Corp. of America. 

The packaged unit uses precise con- 
trol of combustion and automatic tim- 
ing to produce sound brazed joints of 
uniform high quality at high speed. 
Simple joints in small parts may be 
brazed by one unskilled operator at rates 
as high as 500 assemblies per hour. 

All equipment is rigidly mounted on 
an integral structural steel frame. This 
equipment includes a Selas combustion 
controller to deliver fuel/air mixture at 
a predetermined ratio and pressure; 
fully adjustable Selas burners to provide 
the optimum heat pattern and heating 
rate; permanent or replaceable fixtures 
to support the work components; a dial- 
type work-table to carry the assembly 
past the burners in continuous or inter- 
mittent motion; and all the necessary 
automatic timers, pneumatic indexing 
equipment and electric motors. Provi- 
sion may be made for specialized func- 
tions such as automatic feed and deliv- 
ery and air- or water-controlled cooling. 
Installation requires only setting the 
machine in place and making connec- 
ons to normal shop utilities. 
Although this design provides con- 
siderable versatility for general brazing 
Operations, each automatic brazing ma- 
chine is engineered to meet a range of 
jobs as specified by the user. 


Selas Corp. of America 
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The “BABY DIGGER’... 


small enough for the tightest quarters 
..- husky enough for the toughest jobs 


WISCONSIN SOUTHERN GAS CO. capitalizes on their Cleveland 
“Baby Digger’s” compactness and maneuverability on this extension 
job in Lake Geneva, Wisconsin. Cleveland’s quick-shift reversible 
conveyor made it easy to get around trees, poles and water hydrants 
and keep trenching operations right on schedule in spite of limited 
working space. 


Year after year after year, Clevelands are the first choice on utility 
company jobs like this because Cleveland-pioneered features are 
needed to economically satisfy the varied job requirements called 
for in gas distribution work. 





Recognized as supreme in its field for excellence of design, 
materials and construction, the Cleveland “Baby Digger's” out- 
standing record of long-lived dependability and economical 
performance is attributable primarily to Cleveland’s unswerv- 


ing allegiance to this basic characteristic . . . Quill 
S 


Your local distributor will show you how Clevelands do more—for less 
THE CLEVELAND TRENCHER COMPANY « 20100 St. Clair Ave., Cleveland 17, Ohio 


CLEVELAND 
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the tight-sealing 


PRESSURE FITTING 


that conducts electricity 


Telscoe Leng and Shert Cou- 
plings, Adapters, 90° Elbows, 
and Tees, '/, through 2 inches. 





Use Telsco Fittings on Plastic 
Pipe, too—Metal Stiffeners for 
this application are available. 





The unique sealing principle used in Telsco Threadless Fittings concentrates great 
pressure, under containment, on ali sides of a small rubber gasket (See cross section). 
Under this tremendous pressure, confined in a small area, the gasket forms oa tight seal 


ogainst leaks. 


At the factory every Telsco Fitting gets a 90-pound air pressure test, under water— 


ossuring @ sound casting every time. 


Telsco Fittings do not insulate. Instead they conduct static electricity without the time, 


effort and cost of bonding every connection. 


FITTINGS 


TELSCO 


5420 REDFIELD STREET 









1@ BUTANE & 
ANCHORS propane 
STAND-BY PLANT PACKAGE 






ENGINEERING, 
INSTALLATION 


Anchor's Engineer- 













ing Dept. will de- 
sign and supervise 


plant construction. 


FINANCING 


Anchor's experi- 
ienced staff will 
assist with the fi- 


nancic!l details. . 





SUPPLIES 


Huge tonk car 
fleet, many plants 
and vast under- 
ground storage 
assure adequate 
supplies. 


org 


ANCHOR 
PETROLEUM COMPANY 
TULSA — CHerry 2-726] 








DIVISION 


DALLAS 19, TEXAS 














A Complete Line 
In Safety 


NORWALK 
DISC TYPE 
CHECK VALVES 


Sizes 42" thru 16” 


Manufactured in both horizontal and 
vertical styles. Designed to give posi- 
tive check against reverse flow of 
either gas or air. Especially suited 
for low pressure distribution systems. 
Rugged construction with low pres- 
sure drop and ease of operation. Our 
engineers will gladly furnish data for 
your applications. 
SEND FOR FULL PARTICULARS 


ys. NORWALK 


ig: VALVE CO. 
Fs 






os 


~~. ot South Norwolk, Conn. 





TRADE LITERATURE 





13 Service Catalog 
Cylinder-handling trucks, appliance 


dollies. custom-fit appliance COVers 
CONVErSION parts, SCrVICINg tools, tog. 
ing thermometers, U-gauges, OVEN py. 
rometers and other related items used 
by servicemen are fully illustrated jp 
the E. F. Grifhths Co catalog. 

E. F. Griffiths Co. 


14 Vent Bulletin 


Illustrated information on sever 
new sizes of breather vents, manufac. 
tured by Universal Controls Corp. for 
all makes of gas service regulators 
contained in Bulletin 556, Full de. 
scription as tO SIZ@S and types 1S pre- 
sented. 


Universal Controls Corp. 
& 


15 Heating Sketchbook 


The Norman Sketchbook, a peg 
sales presentation for warm air heating 
dealers, is now being made availabk 
in a complete promotion package. The 
}2-page book is illustrated with 
sketches of actual homes and floor plan 
drawings that show where the Normap 
Southerner horizontal forced air gs 
furnace is installed. 


Norman Products Co. 
* 


16 Compressor Bulletin 


Feather valve compressors from 75 
to 350 hp are the subject of Bullets 
L-676-B1A from Worthington Cop 
Fourteen major advantages on installs 
tion, Operation and maintenance cos 
are outlined for types YC and DY 
compressors. Information and illusts 
tions are offered on component pats 
and a two-page diagram illustrates cor 
rect selection and coordination of @ 
auxiliary equipment. 

Worthington Corp. 


17 Rubber Booklets 


E. I. DuPont de Nemours & Co. ti 
released two new publications. (Whee 
ordering copies, use letter preceding 
descriptive paragraph. ) 

a. “Facts About Hypalon’ 1s 4a 
publication from the Elastomers 





GAS—September, 19% 









2¢ 


$C) 
Po 
ple 
ad 
m 
Su! 


tor 
Fy) 


21 


che 
the 
the 
USE 
fun 
ma 
cus 
sub 
tat! 
sur 
M. 





vd 


saz F258 


tal 


for 
Ss 


te. 


= BEB SK Fe 2 


BF a? Sa Fy SB: 





+] 


GAS—September, 1955 


sion for maintcnance, operating and 
design enginee’ Chis first issue briefly 
describes Hypalon chemical rubber and 


presents a cart nistory account of its 


ay an Notebook No. 64 fea- 
ures the I 1th article in the “Language 
of Rubber” series, desc ribing the per- 
meability of rubber. 

FE. L. DuPont de Nemours & Co. 


18 Liquid Level Gauges 


A 26-page bulletin from Bristol Co. 
describes the complete line of liquid 
level gauges for indicating, recording, 
controlling, and telemetering. The 
Hlustrated, two-color bulletin (No. 
1701) shows float-type, pressure-type, 
differential pressure-type, and bubbler- 
type liquid and water level gauges, in 
strip and round-chart models. 

Bristol Co. 


19 Gear Set Bulletin 


“Nordberg Supairthermal Engine- 
Gear Set” is the title of a new eight- 
page bulletin from Nordberg Manu- 
facturing Co. which describes the ad- 
vantages of the engine-gear set for op- 
eration on large capacity gas pipelines. 
In addition, illustrations in Bulletin 
237 shows the engine-gear set driving 
a centrifugal compressor and the de- 
tails of the Nordberg-built speed-in- 
creasing gear. 

Nordberg Manufacturing Co. 


20 instrument Catalog 


Process control instruments are de 
scribed and illustrated in Fischer & 
Porters new 24-page Catalog 2. Com- 
plete specifications are presented in 
addition to sizing nomographs, panel 
mounting diagrams, safe working pres- 
sure tables, and basic operating data 
for the instruments described. 


Fischer & Porter Co. 
ee 


21 Automation Pamphlet 


Automation in the petroleum and 
chemical industries is the subject of 
the current Kelloggram, published by 
the M. W. Kellogg Co. Diagrams are 
used throughout to illustrate the basic 
functions of instruments used in auto- 
matic control. Another section dis- 
cusses data reduction systems. Other 
subjects include electronic instrumen- 
‘ation, stream analyzers, and high pres- 
sure instruments. 


M. W. Kellogg Co. 


working height only 


7 FEET- 
4 inches 





with NEW Parsons 155 Trenchliner 


Overall height (digging) 7'4”’ 
Width (over crawlers) 5'4” 
Trench widths from 16 to 26” 
Maximum digging depth 8’0’’ 


Production from 5.8" to 25 
lineal feet per minute 


@ Down-crowd boom (undercuts 
walks, curbs and gutters — 
makes vertical set-ins) 


Self-sharpening, reversible 
“Tap-in” teeth 


@ Power-shift spoil conveyor, 
reverse-direction belt (dis- 
charges to either side) 


@ Dual-purpose friction clutch 
(drives bucket line, serves as 
automatic safety to protect 
against shock loads) 


@ Full crawler mounting, with 
12” flat shoes or 16” grouser 
type treads 


@ Low ground bearing pressure 
(only 4.6 to 6.1 Ibs. PSI over- 
all length on crawlers) 


@ Choice of engine (gas or 
diesel power available) 
"go 
bag 


For work and travel in restricted 
operating areas, take a look at the 
low overhead clearance and narrow 
width of this new, small, ladder-type 
Trenchliner. It's compact, light in 
weight — yet brings you a big “plus” 
in digging widths, depths and speeds. 
Check its work capacity and heavy- 
duty features listed here — then ask 
your Parsons distributor to demonstrate 
what this utility-size 155 can do for you. 
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TRANSMISSION 
PRODUCTS 


22 Drilling Rig 

A new kind of 
portable drilling 
rig, the Schramm 
Rotadrill on 
Pneumatractor, 
brings to rock 
drillers the advan- 
tages of rotary 
rock drilling with 
compressed air. 

The unit, devel- 
oped by Schramm 
Inc., isa complete, 
self-contained, self-propelled, and self- 
powered unit. It can drill a 4%4-in. 
hole to a depth of 500 fr. One-man op- 
eration is possible because all controls 
are arranged in one bank, adjacent to 
the mast. Special weight boxes and dual 
rear wheels on a 125-cfm heavy Pneu- 
matractor provide 10,000-lb down 
pressure. Normal compressed air drill- 
ing pressures of 20 to 30 psi can be 
instantly increased for dewatering or 
breaking out blockages. 


Schramm Inc. 





23 Marker-Vent 


Tod Pazdral Pipeline Specialties has 
added the L & M Marker-Vent to its 
line. The marker is a one-piece alumi- 
num alloy casting with a 7- by 12-in. 
message panel and screened vents. 

The vent openings are screened with 
a heavy, rust-proof, perforated metal 
screen to keep out insects. Models are 





M-SCOPE PIPE FINDER 


“ELECTRONIC WITCH” 


Especially Designed to Find 
Hard To Locate 
Gas Pipes 


Price Only $162.50 
Free Literature Upon Request 


FISHER RESEARCH LAB., INC. 
PALO ALTO, CALIFORNIA 

















FOR SALE: Connersville Rotary meter !2 x 
36, Serial #20254, capacity 160,000 cu. ff. 
per hour, 25 pounds working pressure, re- 
cently overhauled, excellent working condi- 
tion. Citizens Gas G Coke Utility, Indianapolis 
9, Ind. 
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available to fit 2-, 3- or 4-in. pipe with 
a weldable collar available. The Mark- 
er-Vent collar is slipped down over the 
top of the pipe and two Allen screws 
are tightened to hold it firmly in place. 





This combination marker and vent 
eliminates the necessity of an extra 
sign post and greatly reduces the labor 
installation cost. The aluminum alloy ts 
highly malleable and resists damage 
from vandalism, rifle bullets and haz- 
ards of field installation. The Marker- 
Vent sign panels come in standard sizes 
or can be individually designed to meet 
company needs. 

Tod Pazdral Pipeline Specialties 


a 





The generator control COMSIStS Of the 
tap switch and current rheostat, whig 
allows precise current settings Withou 
need of subsequent read justmen, 
There are six electrode taps—one fo 
each different electrode size 




















General Electric Co. 
Ld ! 

{ 

25 Excavator | 


Pippin Construction Equipment Ig. 
has introduced a new model Pippin ¢. 
cavator and Pippin angling bulldogs 
for mounting on the International 3) 
utility tractor. The new excavator digs 
to a depth of more than 10 ft and loads 
truck to a height of 9 ft with backhok 
bucket and 12 ft with shovel bucke 
The front drive pump can be used fo 
operation of both the excavator apd 
front end attachments. 

The Pippin angling bulldozer fe. 
tures heavy tubular push arm conser. 
tion along with a low pivot point fe 
effective dozing operation. The blat 
is available with angling bracket fe 
quick angling 12'4%2° or 25° left « 
right. 

Pippin Construction Equipment In 
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24 Welder 


A new 200-amp, engine-driven 
welder, for pipeline welding and all 
types of construction and maintenance 
work has been introduced by General 
Electric's welding department. NEMA- 
rated for a current range of 40-250 
amps, the welder, designated Type 
WD20AG, will handle all d-c or a-c/ 
d-c electrodes from 1/16 in. to % tn. 
with excellent welding characteristics. 

Welding performance is featured by 
minimum load drop-off as the welder 
heats up, “peppy” arc and fast response, 
ease in arc starting, and a high instan- 
taneous recovery voltage that prevents 


popouts. 








26 Shovel-Crane 






Schield Bantam Co. has introdug 
a new self-propelled ¥-cu yd, 64 
shovel-crane for materials handling ait 
industrial applications. Model desig 
nation of the new Bantam is CR-3), 

Featuring 12,000-lb lifting capa 
and an outside turning radius 0 
fr, the new shovel-crane also has 
speed independent travel, which 
the operator to work the uppef 
machinery and travel at the same til 
The steering mechanism and bam 
are controlled hydraulically, while 
travel mechanism and upper machi 
operate on Schield Bantams mec 
cal control principle. 
Shield Bantam Co. 
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MALVERN °* Mark E. Nider, Texas 
iMinois chief communications en- 
gineer (left), and two stoff per- 
sonnel observe Fax demonstration 
on RF and multiplexing equipment 
that was used. 


ee ee 


CHICAGO * Group of Texas Illinois officials witness demonstration 
of facsimile equipment over the company’s microwave circuit. From 
left: C. E. Upson, general superintendent of communications; J. J. 
Hedrick, president; G. P. Garver, vice president and secretary-treasur- 
er; and Warren Bulla, superintendent of operations. 


Visual proof of the feasibility of transmitting a 
gas pipeline company’s records, charts, photos, 
and correspondence by facsimile equipment was 
dramatically given last month at 





eirrPrsS RBFRRKESSHRAR 


: The GAS 
Facsimile demonstration 


By FRANK CHAPMAN ° Editor-Manager 


















SE of facsimile equipment for the 
HOUSTON * Watching demonstration in Houston transmission of records, charts, 
offices were (from left): H L. Mauldin, district en- photographs, correspondence and all 






gineer, and C. R. Worst, superintendent of produc- types of printed and written material 
tion, Texas Illinois; J. Fred Ebdon; and Margaret | ordinarily found in the day-to-day op- 
Dill, Texas Illinois. eration of a major cross-country gas 
transmission pipeline was demonstrat- 
ed for the first time last month under 
the sponsorship of GAS magazine. 
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The demonstration was carried out 
over the Texas Illinois Natural Gas 
Pipeline Co. microwave system be- 
tween Houston and Chicago. Cooper- 
ating with GAS in the project, besides 
the pipeline company, were Motorola 
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Communications and Electronics Inc., 
manufacturer of the pipeline com- 
pany’s microwave equipment; and 
Acme Telectronix Division of NEA 
Service Inc., manufacturer of the fac- 
simile equipment. 

Purpose of the demonstration was 
to develop technical and operational 
data on the application of facsimile 
Over a gas pipeline company’s micro- 
wave system. The technical data were 
concerned with the signal handling 
capabilities of the microwave channel, 
using the transmission of facsimile 
signal as a test medium. The opera- 
tional phase of the test was for the 
purpose of investigating those pipeline 
operations where facsimile might be 
of value. 

The project was one of several in- 
dustry participation projects that GAS 
has sponsored over the past year as a 
service to the gas industry. 

















































Two-day test 


The undertaking consisted of a two- 
day test and demonstration during 
which a wide range of operating in- 
formation in graphic form was trans- 
| mitted among three test locations along 
the route of the pipeline. The first day 
| was primarily devoted to the technical 
aspects of setting up and putting the 
test into operation while the second 
day served as a simulated demonstra- 
tion of the equipment in actual use as 
a medium of pipeline communications. 


Because of the industry-wide inter- 
est that developed in the project, the 
demonstration on the second day also 
served to allow interested persons to 
witness the equipment in actual oper- 
ation. Some 70 gas industry engineers 
and executives, and representatives of 
allied fields took advantage of this op- 
portunity at one of the three test loca- 
tions. 

In commenting upon the results of 
the test, Warren Bulla, superintendent 
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The route of Texas Illinois Natural Gas Pipeline Co.'s microwave system, 
highlighting the three points of the two-day demonstration. 





of operations for Texas Illinois, pointed 
out that “the demonstration was indica- 
tive of another step in the continuing 
trend toward the use of automation in 
the gas industry.” He said that the re- 
sults of this test will furnish valuable 
information for the industry as a whole 
in the realm of communications, which 
he termed the most important link in 
any system of automation. 


Actual conditions 


For purposes of the test every effort 
was made to simulate actual operating 
conditions as nearly as possible. Loca- 
tions selected for the facsimile trans- 
mitting and receiving equipment were 
those where graphic information might 
be expected to originate for transmis- 
sion or be received from other points. 
Thus equipment was installed at Chi- 


cago, Texas Illinois’ general office; Mab 
vern, Ark., where the company’s field 
operating headquarters are located and 
the site of a compressor station; and 
in Houston, the company's production 
headquarters. 

As a further step in making the tes 
as realistic as possible, C. E. Upson 
superintendent of communications fe 
Texas Illinois, asked each department 
head to submit sample material tha 
might logically be used for facsimik 
transmission from point to point along 
the route of the line. The material #® 
ceived as a result of this request 8 
edited down to include the greates 
variety of types of copy. 

Three identical sets of all materi 
chosen were then prepared and mat 
available at each of the three points 
participating in the test so that a dite 
comparison could be made of mice 
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three cest points 
Most of the available test material 


was transmitted on the first day of the 
rest. On the second day, however, the 
as further edited down and 
scheduled to permit visitors a better 


copy W 


opportunity to witness the Operation. 
Also on the second day photographs 
were taken of those witnessing the 
demonstration at the various test loca- 
tions and these were transmitted to the 
other points participating in the test. 
Thus it was possible for visitors to any 


one point to see the physical arrange- 
ment of equipment at the other two, 
and to see an actual application of the 
equipment for the transmission of on- 
the-spot photographs. 

Except for minor difficulties caused 
by the temporary nature of the set-up, 
the quality of the recorded copy was 
perfect throughout the test. Those visit- 
ing each of the test locations and in- 
specting the recorded copy were en- 
thusiastic in their comments on the re- 
sults of the demonstration. 

Representatives of Acme Telectronix 


Division of NEA Service Inc., in com- 
menting upon the use of the company s 
facsimile equipment over a microwave 
circuit, said that the recorded copy was 
as good as any that had been transmit- 
ted over high grade wire line circuits. 
In the 14-hour-long test, extending 
over the two days, during which copy 
was transmitted almost continuously, 
there was not one instance of micro- 
wave circuit trouble evidenced in the 
recordings. This type of channel rell- 
ability is, however, becoming common- 
place with microwave. 





Part 2 








HE facsimile equipment used in 

the test has been in use for a num- 
ber of years by news picture agencies 
and military organizations. In the news 
picture service the equipment is used 
for the world wide transmission of pic- 
tures from news gathering centers and 
the scene of news stories direct to 
newspaper offices and television sta- 
tions. The military agencies have long 
employed facsimile for radiophoto 
transmission of photographs, maps and 
similar information from the various 
theaters of operation. 

In the facsimile process light values 
that vary with the density range of the 
original copy to be transmitted are con- 
verted into values of voltage that may 
be transmitted over radio or wire lines. 
At the receiving end the facsimile re- 
corder reverses the process by chang- 
ing voltage values into light values, for 
recording on light sensitive photo- 
graphic paper or film, or current values 
for electrolytic recording on chemical- 
ly treated paper. 

At the transmitter, copy to be trans- 
mitted is fastened around a rotating 
drum on the top of the equipment and 
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equipment transmits 


How the facsimile 





the copy 


scanned by an optical system that is 
driven laterally across the drum by a 
lead screw mechanism. A photo-mul- 
tiplier tube in the optical unit converts 
the changing light values reflected from 
the surface of the scanned copy to 
values of output voltage. When white 
on the copy is scanned the tube delivers 
maximum output, while black, or the 
absence of reflected light, delivers 
minimum output. 


Direct current output 


The direct current output from the 
photo-multiplier tube is used to am- 
plitude modulate the output of a con- 
stant frequency oscillator operating at 
2100 cycles per second. Output of the 
facsimile transmitter, therefore, is a 
maximum audio frequency signal for 
white and minimum for black, with 
the remaining tones of the scanned 
copy falling between these two ex- 
tremes. White is ordinarily set at zero 
level while black usually falls to about 
minus 30 DB. 


A standard-frequency tuning fork in 
the transmitter develops both the signal 


frequency and the constant frequency 
voltage that drives the synchronous 
drum and lead screw motors. An iden- 
tical fork in the recorder keeps the 
two equipments in synchronization. 

The transmitting drum will take 
copy as large of 9 by 12 in. Circum- 
ference of the drum is 9 in. and it is 
12 in. long. For purposes of the test all 
sample copy was fastened to a 9- by 
12-in. piece of backing paper to aid 
in handling. 

The copy was scanned at 100 lines 
per inch, which, with a drum speed of 
100 rpm, resulted in a scanning speed 
of 1 in. per minute. Thus, letter-size 
copy was transmitted in about 10 to 11 
minutes. Recording was at the same 


speed and definitions. 


Automatic recorder 


The facsimile recorder used for the 
test is completely automatic in oper- 
ation. When the transmitting operator 
sends a synchronizing signal the re- 
corder automatically synchronizes and 
sets level for the picture. When the 
picture is completed the machine con- 
tinues to Operate until the received 
copy has cleared the front of the ma- 
chine, even if no other transmission is 
immediately forthcoming. However, if 
no other transmission is made after the 
previous recording has cleared the ma- 
chine, the equipment goes on stand-by 
until another transmission is made. 

The recording is made on a continu- 
ous roll of chemically treated paper. In 
the recording process the paper passes 
between a rotating drum on which is 
mounted a helical blade and a record- 
ing bar. The rotating helix and sta- 
tionary bar develop a point contact on 
each side of the paper that travels lat- 
erally across it from one side to the 
other. The recording is done by a cur- 
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SAMPLE SHEET 
MOT OPERATING FIGURES TEXAS ILLINOIS MATURAL GAs PEL 


The loss in sharpness that is apparent be- 
tween original and recorded copy is char- 
acteristic of the 100-line-per-inch defini- 
tion used in the demonstration. Two hun- 
dred or 300-line-per-inch definition is 
readily attainable if required to handle 
the detail contained in the original copy. 
No greater bandwidth is required for this 
increase in definition, but speed of trans- 
mission is reduced in direct proportion. 
A comparison in contrast between the 
original and the recorded copy cannot be 
properly made from this illustration be- 
cause of the injection of the photo en- 
graving and printing processes in the re- 
production. Contrast may be measurably 
altered by either of these processes. In an 
effort to bring out as accurately as pos- 
sible the difference in quality between 
original and recorded copy, this particular 
set was reproduced by the half-tone pro- 
cess. 
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“as ey " 
MPLS TEXAS (LLINGES NATURAL GAS PIPELINE COMPANY 
Dispatohing Record 24 Hears Beginning 6:00 A.M 7-/. 1° 0. 
re OOuCEn ouyeey | Pe Tr o7u.| 0 Ee. v-« 


A comparison between orio; 
nal (top left) and received 
facsimile copy (lower ri ht) 
is shown in this dispatche 
log that was transmitted 
from Houston to Chicago, 
The original copy consisted 
of inked data on a white 
printed log sheet. 
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Representation of an 
actual piece of copy 
transmitted from MIT 
engine - indicator 
card. This particular 


Jf property was indico- 

A tive of the manner in 
In which contrasts may 
be increased as de- 


sired. The original 
cord was a pencil 
line on a blue back- 
ground. In order to 
moke a readable 
transmission, it was 





MeOH SPEED RNGINE INDICATOR Te ncnican westauncant commaner, SLVR SPRING, MARYLAND, USA 


necessary to make an 
cdjustment in the 
facsimile equipment 
to increase contrast. 
(See page 115.) 











rent that passes through the paper from 
helix co bar at this point. 

The amplitude modulated signal that 
is received from the transmitting point 
is used to control the amount of cur- 
rent that passes through the paper at 
this point. Since maximum current re- 
sults in maximum recording or black 
on the recorded copy, the circuit is de- 
signed to cause minimum input signal 
(black from the transmitter ) to result 
ina maximum current. Maximum sig- 
nal from the transmitter on the other 
hand (the transmitter output that re- 
sults from white in the original copy ) 
causes minimum current to flow and 
results in a white recording. 


Recorded image 


The recorded image becomes visible, 
a line at a time, at the point where cur- 
rent flows between the helix and bar. 
As the copy is recorded it moves up- 
ward across the front of the machine 
where it may be inspected. Once a 
piece of copy has cleared the recording 
area it may be cut off the roll. 

Like the transmitter, the facsimile 
recorder is a self contained unit requir- 
ing only a source of power and connec- 
tion to a suitable communication me- 
dium. 

Since the transmitters used in the 
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test were tranceivers capable of receiv- 
ing on photographic film or paper, a 
few test transmissions were received 


graphic paper is mounted on the same 
drum used for transmitting, except that 
the drum is now housed in a light-tight 


simultaneously on both the facsimile box. Exposure is made with a light 


recorder and the photo recorder. The 
photographic recording was therefore 
available for comparison with the copy 
recorder on the facsimile machine 
using an electrolytic recording process. 

For photo recording, film or photo- 


Sample recorded 
copy of engine per- 
formance data trans- 
mitted from Houston 
to Chicago. Original 
copy was in pencil 
on ordinary yellow 
tablet paper. Con- 
trast was sufficient 
to give good record- 
ed reproduction. 


beam that varies in intensity with the 
input signal from the transmitting 
point. After the copy has been com- 
pletely exposed it must be processed 
photographically, and, if a film is used, 
a print must be made from it for use. 
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Special microwave channel was engineered — 





- N O FEATURE of the teste was mom 


| interesting than the manner jg 
| which a special temporary mic 
CHANNEL @ 360 xc ; 


channel was set up to handle the fae 
simile transmissions without discos. 
tinuing or disturbing any of the 

tem's existing services. The extra chap. 

















omens €. 420KC | nel was inserted into the system be 
t INSERTED FOR tween existing channels sey 
soKe PURPOSE OF ) << 
“L eight and thus came to be known g 
CHANNEL 456 KC - FACSIMILE “Channel 712.” 
7TOKC DEMONSTRATION The Texas Illinois microwave 
preneeene oO 490 KC 4 tem is a Motorola 12-channel system 


that was first put into operation in Jap. 
uary 1952. It is currently engineered 
to handle 14 channels. 

The system's northern terminal is 
atop Chicagos 42-story Civic Open 
building, which also houses the com 
pany general offices, while its southem 
terminal is at Hungerford, Texas, near 
Houston. Total length of the system 
is 1068 miles, and it includes 40 gt. 
tions. The system operates in the 6000. 
7000-mc. baind. 

Channel 742 was set up with the 
use of multiplexing equipment from 
Motorola's new 24-channel microwave 
system. Operating at a frequency of 
456 kc it was possible to insert the 
channel between existing Channel 7, 
operating at 420 kc, and existing Chap 
nel 8, operating at 490 kc. The 2+ 
channel equipment was sufficiently 
stable and selective to function proper 
r* ly without interfering with other cham 
. nels. A band width of from 300 w 
3000 cycles, satisfactory for handling 
the facsimile signal, was easily attain 
able. No changes in the microwave 
system, other than insertion of ths 


CHANNEL @ 570 Kc 














Diagram showing monner in which Channel 7'2 was inserted in the micro- 
wave circuit to provide a channel for the facsimile transmissions without 
altering any of the other services on circuit. 


channel, were made. 

The Motorola 24-channei equipment 
operates from 400 kc to 800 kc with | 
16 kc spacing, while the existing Texas | 
Illinois system for 12 channels operates 
from 160 kc to nearly 1 mc. with vaty- 
ing amounts of spacing between chat 
nels. It was necessary to install voue 


a 





Photo of Texas Illinois microwave RF equip 
ment and antenna at Chicago terminal, which 
was transmitted from Chicago to Houstes 
This, among other photos transmitted, repre 
sents the photographic ouality of the fe 
simile process. 
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terminating equipment and sub-carrier 
rransmitters from the 24-channel 
equipment at each of the three test 
locations. 

On the transmit side, the amplitude 
modulated audio tone output from the 
facsimile transmitter was used to mod- 
ulate the microwave sub-carrier trans- 
mitter operating at 456 kc. On the re- 
ceive side the reverse took place with 
the microwave sub-carrier receiver de- 
modulating the 456-kc frequency mod- 
ulated signal. Output of the sub-carrier 
transmitter was an amplitude modu- 
lated signal of identical frequency as 
that delivered by the facsimile trans- 
mitter. 

Channel 7'2 was set up as a four- 
wire circuit with Malvern’s transmit- 
ting and receiving equipment con- 
nected to both sides of the circuit. This 
arrangement permitted a transmission 
from any one point to be received 
simultaneously at the other two. It also 
minimized the amount of equipment 
required to make the installation of the 
channel. 


Connected 


Facsimile transmitters and recorders 
were connected together at each of 
three points so that the recorders also 
monitored all transmissions from the 
transmitter associated with it at that 
location. This practice not only served 
well for the demonstration but, in 
actual practice, would serve to make a 
record copy of each transmission for 
use of the transmitting point. 
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In Chicago the facsimile equipment 
was located in a conference room ad- 
jacent to the offices of the various 
operating department superintendents. 
Conection was made to the microwave 
multiplexing and radio frequency 
equipment on the building's 40th floor 
through a transmit loop, a receive loop, 
and a switching loop for turning on 
and off the sub-carrier transmitter. 


Locations 


In Houston the equipment was lo- 
cated adjacent to the microwave equip- 
ment in the company’s production of- 
fice. In Malvern the facsimile equip- 
ment was located in the communica- 
tions office with tie lines similar to 
those used in Chicago to connect the 
equipment to microwave gear located 
in another building on the grounds of 
the compressor station. 


In no instance throughout the en- 
tire test was there any evidence of de- 
gradation in the quality of the recorded 
copy due to the microwave Circuit. 
Since even the most minute absence of 
signal during a period of transmission 
would show up as a black line in the 
recorded copy, any such loss of signal 
would have been easily discernible. 

Lack of sufficient bandwidth to han- 
dle the facsimile signal and its side- 
bands would have been evidenced in a 
general loss in detail in the recorded 
copy. Several pieces of copy with fine 
detail were particularly selected for the 
test to show this characteristic of the 
circuit. On careful inspection no loss 





Large group of those who witnessed the 
facsimile demonstration in the Houston 
office. Included in the group are (5th and 
6th from left) C. L. Pringle, Motorola in- 
dustrial communications engineer, and 
E. D. Nuttall, research engineer at United 
Gas Co. Shreveport laboratory. 








of detail, over that to be expected in 
the scanning and recording process, 
was to be found. 

The high degree of definition re- 
tained in the received copy indicated 
that the frequency response and dif.- 
ferential phase characteristics of the 
microwave channel were more than 
ample to reproduce the facsimile copy. 
It was pointed out that the necessity 
of faithfully reproducing both fre- 
quency and phase placed a greater de- 
mand on the channel than that required 
by voice transmission. 

Signal-to-noise ratio was measured 
on the circuit and found to be in excess 
of 40 DB. This proved to be satisfac- 
tory for the elimination of any noise 
pattern in the recorded facsimile copy. 


While it was apparent from the test 
that photographs might play an impor- 
tant role in any actual application of 
facsimile to pipeline operations, it was 
pointed out that if only copy such as 
letters, figures and copy of this kind, 
with only solid black and solid white, 
were to be transmitted, the bandwidth 
requirements could be considerably re- 
duced. Also, if only this copy were to 
be transmitted the facsimile equipment 
could be adjusted for higher contrast, 
which would produce better line copy 
at the expense of photographic copy 
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Part 4 











LTHOUGH a detailed analysis of 

the operational results of the test 

will take lengthy consideration, com- 
ments with respect to the use of fac- 
simile by some of the departments par- 
ticipating gave a good picture of the 
kind of service that it might be ex- 
pected co offer the operating divisions 
of a major gas pipeline company. The 
matter of urgency in getting informa- 


tion from one point to another along 
the route of the system and the elimi- 
nation of errors in the handling of 
words and figures by voice were the 
two major advantages that were evi- 
dent to all who took part. 

Compressor station department peo- 
ple saw an application of facsimile as 
a means of transmitting pictures of en- 
gine or equipment failure from a field 


Operating people see demonstration as 


confirmation of microwave reliability 


location to a field or general head. 
quarters either as a matter of infe. 
mation or for engineering analysis 4 
situation was visualized where it woul 
be valuable to have a picture of , 
worn or broken part transmitted from 
the field to a point where it could k 
analyzed by supervisory or engineering 
personnel, by a supplier or a consuk 


ant. Facsimile in this application wouk 
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Sample of lubricator data chart used in the demonstration. Data figures were typed on a printed dota sheet. 
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not only be fascer than the mails but 
i¢ would also obviate the inadequate 
verbal description. 

Ic was also pointed out by compres- 
sor station pc ple that the use of pic- 
cures would be applicable in the case 
of an accident of one kind or another 
where a verbal description of the dam- 
age is often inadequate for the pur- 
poses of management's evaluation. Ie 
was suggested that the Land “picture 
ina minute camera could be used to 
advantage in any application of this 


nature. 


Another application 


The compressor station department 
saw another application in the trans- 
mission of engine performance, or 
MIT, cards from compressor stations 
ro field and general offices for engineer- 
ing analysis. The engine performance 
card is recorded automatically and 
shows the condition of both power and 
compression cylinders in the form of a 
curve on a sheet of paper. By proper 


analysis of the curve it is possible to 
predict engine trouble and schedule 
preventive maintenance (see p. 111). 

Sample engine performance cards 
showing desired operating conditions 
might also be transmitted from engi- 
neering or supervisory offices to a man 
in the field to help him in correcting 
his trouble. 

The problem evident in the repro- 
duction of low contrast copy was more 
evident in the engine performance 
cards than in any of the other material 
selected for transmission. The cards 
currently used by Texas Illinois have a 
dark blue background and the curve is 
made with a pencil line which follows 
an automatically recorded series of dots. 
The contrast between the blue back- 
ground and the pencil marking, while 
good enough for analysis in its original 
form, is too low for a suitable trans- 
mission. 

It would be possible to increase the 
contrast and produce copy sumable for 
transmission either by using cards with 
a lighter background or by transferring 


the curve to some other material with 
a lighter background. A considerable 
improvement could be made merely by 
tracing the curve in ink rather than 


pencil. 
Right-of-way 


The pipeline department saw a use 
for facsimile in any instance where a 
field office requires detailed informa- 
tion as quickly as possible on some 
phase of the company’s agreement with 
land owners adjacent to the pipeline 
right-of-way. Only brief abstracts of 
easements are kept in field offices. De- 
tailed information on any one point 
must be supplied from the general 
office where the complete document is 
on file. 

An example was seen where an aer- 
ial patrol report showed some kind of 
activity, mining or construction of 
one kind or another, adjacent to the 
pipeline right-of-way. It might be nec- 
essary in an instance of this kind for 
a field man to quickly determine the 
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ve. i Reith Pemts 


ere daly 7, 1955 


Right of Say Saoemert Provisions 


Se heve reviewed the easements cowering the ereee 
referred te in the Aerial Petrol Sepert dated Jame 6, 1955, 
Grent County, Arteneee. 411 of these esoemente carry the fol 
lewing previeton: 


"“Grentee ehell herve the righ, free 
tiee te ties, te out al) trees, enter 
qereeth, ent other ehetrurtio, thet, 
in tte jetgeert, aay injere, aeterger 
or teterfere @ith the « metruction, 
operetion, aaintemaerce and repeir of 
eeld pipeline.” 


“eet oe « $72 


eeeee foe 6 ewe retrei 
Little Reet (off 0825) 


> wer 0.7. &46 et OF15 
=e eens Tis) 
Perem ire |e? #20 
(=! eee 
ce mame LOCahron ame ano 
or 


— 


Brush on A/V 1 ad, ©, Op 


? trees Gown on A/V 1 at 


esos Vooome A/D + «oer p ren eere 6/6/35 


rovmf O888eVED 


» &, 628 


flere 


FOUAS BLLUNOES BATRA A. PPLnt Company 





In view of the fact thet several of the grentere in 
the ares are large tieber companies, ee suggest thet sufficient 
notice be given before the ccamercament of clearing right «of -way 
oe they could heve @ representative present if they ec desire. 


Se will, of course, be lieth for any damages resulting fram this 
je. 


If we car be of ene further eeeletence, please advise. 
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Sample of a two-part transmission that might be handled over a micro- 
wave facsimile circuit. Copy on the right is an aerial patrol report 
describing right-of-way conditions that might have been transmitted 
from somewhere along the route of the pipeline to the company’s 





Chicago general offices. Interoffice correspondence on the left con- other. 
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tains on excerpt from a contractual agreement between the company 
and a landowner that might have been transmitted from the Chicago 
office back to the field office. This is a sample of an operational 
application of transmission going to both ends—one the result of the 
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ROW condition might be 


Facsimile demonstration... Photos showing 


transmitted 

































exact wording of the company's agree- 
ment with the owner of the land on 
which the activity has been noticed. An- 
other example would be the case of a 
| landowner with which the company 
has an agreement who is contemplat- 
ing the sale of all or part of his prop- 
erty. In this instance it might be urgent 
to correlate the property in question 
with respect to the pipeline. 
Information of this kind on contrac- 
cual agreements is currently transmitted 
verbally (when speed is a factor) or 
by mail. Facsimile might be substituted 
in those instances when it is urgent to 
get a signature or exact copy of the 
document to a field office. 


Picture transmission 


- a 


Pipeline people could also use fac- 
simile for the transmission of pictures 
showing the condition of the pipeline 
right-of-way or adjacent areas. This ap- 


CTR ie a oe 


plication would be similar in most in- 
stances to the use of pictures by the 
compressor station department. 

Dispatching personnel seemed to 
feel that the bulk of their reports were 
not particularly applicable to transmis- 
sion by facsimile because operators pre- 
fer to discuss the figures as they are 
verbally called into the central office. 
It is general practice for the receiving 
Operator to question any irregular fig- 
ures as he tabulates them on his report. 
Even in instances where there is a sat- 
factory explanation for an irregular fig- 
ure, this practice tends to help the cen- 
tral office dispatcher to be more inti- 
mately aware of the condition of his 
system. 

The dispatching de partment did, 
however, find a use for facsimile in 
connection with drilling reports which, 
in the Texas Illinois operation, are han- 
dled by dispatching personnel. Reason 


for this use. in addition to the reason- 





able amount of urgency involved, ; 
the fact that the reports use a ual 
nology or “lingo” characteristic Of the 
production field that is not familiar 
dispatching personnel and hard fe 
them to understand. 

The transportation de 
seemed to think that it would be of 
value to them if pictures of Materials ¢ 
equipment damaged in transit COUld be 
transmitted fro mthe field to the centr) 
office where adjustment is h or 
to the original supplier for his infey. 
mation. Since there is some ur 
involved in receiving a report on gy. 
terials damaged in transit this, also 
could be transmitted by facsimile The 
report could be of considerably mop 
value if accompanied by a picture of 
the damage; particularly if both wer 
available at the central office as sogp 


as possible. 
Paperwork 


Copies of freight bills and other pa. 
perwork involved in shipping were 
also items that transportation depar. 
ment people seemed to feel would be 
worthy of facsimile transmission, 

In the matter of the transmission of 
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MOTOROLA MICROWAVE SCHEMATIC DIAGRAM 
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TEXAS ILLINOIS NATURAL GAS PIPELINE COmPamry 















Typical wiring diagram that might be transmitted as a service to the company’s communications department. This might well 
show a modification of an existing circuit or circuit of entirely new equipment. 
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Facsimile demonstration... Meter charts could 


be transmitted in some usages 








orifice meter charts for billing pur- 
poses, the gas accounting department 
pointed out that a transmitted purchase 
or sales meter chart would not be suit- 
able for accounting purposes because 
of the possibility of a slight change in 
dimension due, principally, to shrink- 
age of the recording paper plus the fact 
that the original chart ts the only ac- 
cepted legal record for this purpose. 

The paper used in the facsimile re- 
cording process is subject to a change 
in dimension because it is moist when 
recording and heat dried shortly after 
the recording takes place. Also, some 
change in dimension between original 
and recorded copy might result from 
the process of transmission when the 
transmitting drum circumference is not 
exactly equal to the recorded line length 
at the receiver, or when the lateral 
movement of the transmitting optical 
unit is not exactly equal to the speed 
of travel of the recording paper through 
the facsimile receiver. In the photo re- 
cording process the developing and 
printing of photographic film and pa- 
per also results in some dimensional 
change. 


Dimensional change 


For most purposes the dimensional 
change resulting from these factors is 
of no concern. However, when orifice 
meter charts are used for customer bill- 
ing or the purchase of gas, any error 
that is inherent in facsimile transmis- 
sions of this kind is not acceptable. For 
instance, one 10-in. orifice meter chart 
transmitted as a part of the test de- 
creased in diameter to 97% in. on the 
recorded copy. The decrease was equal 
in both dimensions, indicating that it 
was due to overall shrinking of the 
paper, rather than any mechanical dif 
ference between the transmitter and 
recorder. 


A parallel can be drawn between 
this application of facsimile and the 
use of telemetering equipment to pro- 
duce orifice meter charts at a distant 
location. Again, the only legal chart 
for accounting purposes is the one re- 
corded at the point of purchase or sale. 
Because of the possibility of error in 
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the telemetering equipment, or the 


communications circuit over which the 
telemetering signal is transmitted, a 
chart recorded at a distant point is not 
acceptable. 

If visual integration of the charts 
were used it could be shown thar al- 
though a dimensional change took 
place in the process of transmission, 
no error would result because the grid 
of base lines upon which the recording 
is made is also transmitted and there- 
fore subject to an equal and corre- 
sponding dimensional change. How- 


ever, with automatic integrating meth- 
ods which are ordinarily used the inte- 
grating equipment does not operate 
from the base grid lines of the trans- 
mitted chart and would therefore pro- 
duce an inaccurate reading were there 
any dimensional change. 


Visual analysis 


Where orifice meter charts are used 
for the visual analysis of operating con- 
ditions, facsimile transmission would 
be highly acceptable. Instances of this 
kind would be the transmission of re- 
cording charts showing water content, 
specific gravity or Bru of gas. 

In the Texas Illinois method of op- 
eration, gas purchase orifice meter 
charts are integrated at certain field lo- 
cations near the point of purchase and 
payment made on the basis of this read- 
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TEXAS ILLINOIS NATURAL GAS PIPELINE COMPANY 


20 Wi. WACKER DRIVE. 12th FLOOR 
CHICAGO 6, ILLINOIS 
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Sample of a freight bill submitted by the company’s traffic department from one point to another, 


showing delivery of supplies. 
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Facsimile demonstration... Flat-type scanner would 


broaden usefulness of equipment for pipelines 





ing. Each chart is later re-read in Chi- 
cago for record purposes only. 

In the operation of the company’s 
communications department, facsimile 
would be valuable in any instance 
where there might be a modification 
in an electrical circuit to be made 
known to engineers along the route of 
the system. Even minor circuit modi- 
fications such as the change in a resist- 
ance value or the change in a portion 
of a circuit are difficult to explain ver- 
bally. The transmission of all or any 
part of a circuit involved would elimi- 
nate any possibility of error. 

Plans and specifications for new con- 
struction or the modification of exist- 
ing structures might also be transmit- 
ted by facsimile. For example, it was 
pointed out that a rough sketch for a 
proposed change in plans for a field 
structure might be transmitted to a 
central office for verification. Also, such 
a sketch might be used by a central of- 
fice draftsman to make a complete 
drawing. 

Still another possibility would be an 
instance where there is a question about 
the specific location or nature of an 
element in a structure under construc- 
tion or modification. A drawing or 
sketch of the structure might be trans- 
mitted, whereupon the receiving point 
could make a notation on the received 
copy and re-transmit it back to the 
point from which it originated. 


Administrative functions 


The administrative functions of a 
pipeline company would find uses for 
facsimile similar to those that might 
be evidenced in any company with 
widespread operations. Such matters as 
the rapid gathering of payroll informa- 
information, the dispatch of office no- 
tices and general correspondence arc 
only a few of the possibilities evident 
from the current test. Additional uses 
in this category too numerous to men- 
tion might be found in any operation. 

With respect to the run-of-the-mill 
administrative type material, it was 
pointed out that the restrictions on size 
of copy that the transmitter can han- 
dle would prove to be a distinct disad- 
vantage in many applications. Copy for 
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transmission must be 9 in. in one di- 
mension in order to fit the copy-clamp- 
ing arrangement on the transmitter 
drum, and no longer than 12 in. in the 
opposite dimension. It is possible, of 
course, to mount smaller copy on a 
backing with this dimension, but this 
process proved to be inconvenient dur- 
ing the test. 

The problem is concerned with doc- 
uments, legal size copy, maps, charts 
and material of this kind that is too 
large for the transmitter drum and not 
adapted to cutting into smaller sections 
for obvious reasons. To make a reduced 
copy of material of this kind expressly 
for transmission would involve a con- 
siderable additional manipulation. 


Forthcoming solution 


A solution to this problem that may 
be forthcoming is the flat type scanner 
that is currently under design by an- 
other company. With equipment of 
this kind it would be possible to use 
any size copy. It would also have the 
advantage of being able to scan ma- 
terial that cannot, for one reason or an- 
other, be wrapped around a transmit- 
ting drum. 

In major construction along the 
route of an existing pipeline, facsimile 
would be of invaluable service for the 
exchange of sketches, drawings and 
specifications concerned with the proj- 
ect. The speed and accuracy with which 
changes and clarification in plans might 
be handled between the company and 
its construction department or a con- 
tractor would save considerable time 
and expense. 


Operational aspects 


In analyzing the operational aspects 
of the test as a whole it seemed signifi- 
cant that any conclusions to be drawn 
were closely associated with the basic 
structure of company operating proced- 
ures and, in some instances, the basic 
Operating practices of the entire gas in- 
dustry. It was readily obvious that fac- 
simile could be used for any number 
miscellaneous operations now handled 
in some other manner, but once a more 
thorough investigation was undertaken 





it became evident that certain underly 


ing practices were involved. 

















































. As a more and more feas. 
ible to bring system-wide information 
to a central point through the Use of 
facsimile as well as similar techn; 
centralized control becomes more . 
tractive. This, in curn, leads to the yp 
of automation, remote Supervisory cop. 
trol and all the automatic devices as. 
sociated therewith. The Changes thar 
might be envisioned are too Widespread 
and varied to warrant discussion in this 
article. 


Preliminary analysis 


A preliminary analysis based upon 
the current tests does appear to indi. 
cate that facsimile equipment as ap- 
plied to gas pipeline operations has the 
following possibilities: 


A. Apparent possibility for use where it 
is of value to quickly transmit information 
in graphic form from one point to ap. 
other in the system, particularly when an 
exact duplicate of the original is preferred 
at the distant point. 


B. Potential application only after cer. 
tain basic organizational or operational 
changes have been made. These instances 
are where the size or quality of copy is 
not currently suitable for transmission, 
but adaptable to change; and where cer. 
tain organizational changes would need tw 
be made in order that facsimile transmis- 
sions might provide a useful service. 


C. No apparent application in those in- 
stances where some technique or industry 
practice will not logically permit the us 
of transmitted copy for one reason or 
another. a 
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Fig. 1. EPUT meter, which 
is a part of each remote 
station transmitter. 














Pipeline telemetric control sent 


on a standard teletype circuit 





By JAMES R. CUNNINGHAM ° Berkeley Div., Beckman Instruments, Richmond, Calif. 











When a standard tele- 
type network is used for 
basic pipeline communica- 
tion, it is often economic- 
ally advantageous to in- 
crease the utilization of 
the system by installation 
of auxiliary equipment so 
that it becomes the com 
mon carrier for an auto- 
matic telemetering sys- 
tem. This article describes 
how one gas transmission 
company extended its net- 
work in this manner. 
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ELEMETERING systems are used 
T in pipeline operations to produce 
a degree of automation that will save 
money through the reduction of operat- 
ing manhours at compressor and meas- 
uring stations; however, it is equally 
important that a telemetering system 
provide efficiency, ease of operation, ac- 
curacy, economy of operation, and an 
easy Maintenance program. A properly 
designed and installed telemetering sys- 
rem will also facilitate maintenance of 
confidence and good relations with the 
pipeline's customer utilities. In addi- 
tion to the advantage from an opera- 
tional standpoint, a prime purpose of a 
telemetering system is to enable engi- 
neering personnel at division and main 
offices to watch operation characteris- 
tics and make available to them infor- 
mation and data for design or revision 
of the physical property. 


As a gas company finds an increased 
need for providing automatic control 
and data transmission, there is the nat- 
ural tendency to increase the scope of 
the automation by requiring more fea- 
tures in the telemetric service, but an 
economical system must be maintained 
at the same time. Overall system er- 
rors become of the utmost importance 
and practically exclude use of normal 
impulse type transmission. The high 
cost of microwave system for long 
distance transmission imposes a severc 
limitation on its widespread use. 

[n most instances, a standard teletype 
network is planned for normal system 
communication. One of the important 
requirements therefore is the utilization 
of this teletype as the common carrier 
for the automatic telemetering system. 
Additional requirements include the 
transmission of a number of analogue 
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Fig. 2. Typical transmission. 


quantities from one remote station to a 
control office, transmission of one or 
several teletypes on an “as called for” 
basis, detailed coding of all data trans- 
mitted, and test features to ensure that 
transmitted data are correct. 

The automatic teletype system de- 
scribed here meets the specific design 
needs of gas companies requiring pre- 
cise analogue quantities from a number 
of substations correlated at a control 
dispather's office. This system consists 
of automatic teletype transmitters in- 
stalled at remotely located stations. Any 
number of stations can be installed and 
all stations transmit on a single teletype 
line. Bell Telephone provides the com- 
mon carrier for telemetered informa- 
tion, the receiving devices, and the 
means for requesting the information 
from a particular station. All the re- 
quirements are filled by a standard 
L9ASR teletype and a 64C1 selection; 
Plans | and 14. 

Each remote station requires a com- 
plete transmitter (Fig. 1) which in- 
cludes an EPUT*® meter, a control 


*b vente per unit time 
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Fig. 3. Pressure transducer, which has fre- 
quency outputs proportional to the analogue 
quontity. 
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panel, a control unit, a converter unit, 
a power supply unit, and transducers. 
The transmitter is a complete teletype 
transmitting station, providing auto- 
matic transmission of up to 12 sets of 
pressure (static or differential), tem- 
perature, and rpm readings. Data are 
fed directly from transducers to 12 in- 
puts on the station's control unit chassis. 
When activated, the station will trans- 
mit these data as three-digit numbers 
prefixed by numerical designation of 
the channel being indicated. A station 
code will also be transmitted so that 
readings from this station will not be 
confused with data from other transmit- 
ters. This teletype transmission may be 
received by a standard teletype receiver 
at the receiving station. The dispatcher 
at the receiving station may dial any 
automatic transmitter, activating a stan- 
dard 64C1 dial selector unit at the 
transmitting station. The selector unit 
provides a momentary contact closure 
causing the dialed station to transmit 
one set of transducer readings to the 
receiving station. The teletype is then 
clear to carry other messages. A typical 
transmission is shown in Fig. 2. 

Where 010 is the code for the station 
dialed, XXX the reading of the input 
to the channel designated by the pre- 
ceding number, 781 a test frequency 
which may be introduced at any chan- 
nel by simple bussing on the control 
unit chassis. A reading of 781 indicates 
proper operation of the complete sys- 
tem. Channels which are not in use may 
be skipped by the transmitter. 


Principle of operation 


Basically, the transmitter performs 
three function: 


|. Converts analogue quantities to a 
frequency suitable for events-per-unit- 
time measurement (EPUT). 

2. Automatically samples converted 
quantities in a selectable sequence and 
measures them to a high degree of accur- 
acy 

3. Translates these measurements into 
a suitable transmission form and trans- 
mits over existing Bell System (60 speed ) 
teletype circuits to one or several teletypes 
on an “as call for’’ basis. 


A diagrammatic representation of the 
transmitter is shown in Fig. 7 and de- 


scribes the main circuit components. 





Analogue-to-digital conversion 


Any analogue quantity that can be 
converted [Oa frequ ney can be teleme. 
tered with the standard Cransmitter 
Three basic quantities, differential pre 
sure, temperature, and rpm will be de. 
scribed. 

For pressures and temperatur 
dard transducers oa menctenill 
which have frequency outputs Propor. 
tional to the analogue quantity, Byron 
Jackson Co., Pasadena, Calif. Manufac. 
tures the Vibrotron (Fir. 3), which j 
based on the principle that the fre. 
quency of oscillation of a Wire wil 
change with the applied tension on the 
wire. A diaphragm is used to vary this 
tension with changes in differential o 
static pressure. The mountings for the 
wire are temperature Compensated and 
thus temperature variations do not ser}. 
ously affect the accuracy. For the tem. 
perature Vibrotron the wire mounts are 
not temperature compensated and 
changes in tension are achieved, Th 
vibrating wire is stretched in a 
netic field and driven by a feedback am. 
plifier to achieve the change in outpy 
frequency. Although the curve for out. 
put frequency versus applied pressure 
is non-linear, a small portion of the 
curve can be chosen and yet retain good 
resolution in order to achieve linearity 
to errors of less than 0.1%. 


The stability of the Vibrotron, equiv. 
alent to a tuned fork oscillator, is ideal 
for any accurate measurements. Because 
an initial tension is required for this 
principle, the output frequency de 
creases with increased pressure. In the 
automatic teletype transmitting system 
the output frequency is heterodyne 
with a standard crystal frequency 
obtain an increasing frequency with 
creasing pressure. As an examples 
static gauge was used for the range 50 
to 950 psi. The output frequency a 
9450 to 9150 was heterodyned with 
10,000 cps to achieve a frequency © 
feed into the events-per-unit-time mete 
of from 550 to 950 cps, which provide 
a direct indication on the teletype tt 
ord. Direct digital indications were als 
obtained for differential pressure am 
temperature. The installation now ® 
stalled is giving consistant accuracies 
0.13% for all static pressure recording 

Datran Engineering Inc. manulit 
tures standard transducers also suitable 
for this system. Frequency outputs pl? 
portional to pressure are obtained bf 
using a thin diaphragm to vary an i 
core in a coil and thus change the # 
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The future 


cransducers 1s — 
sience in industrial application its 


vained. One particularly promising fea- 
rare is the use of a special differential 
rransducer to provide output frequen- 
cies directly proportional to flow rate. 
Such a transducer when used in this 
system could achieve direct indications 
‘a flow rate and total flow, thus elimi- 
nating the need for taking the square 
root. Integration for flow rate is ac- 
complished by the EPUT meter. 

For rpm, standard tachometer gener- 
ators (Fig. 4) are manufactured which 
supply a number of pulses per revolu- 
tion of the shaft to be measured. An 
example of such a unit is the Model 
461X explosion-proof tachometer gen- 
erator manufactured by Berkeley Divi- 
sion of Beckman. This unit uses a 
multi-toothed gear and a magnetic pick- 
up, which generates a pulse each ume 
a tooth passes the pickup unit. Direct 
indication in rpm is achieved by gener- 
ating 60 pulses per revolution, which 
multiplies the rpm by 60. These incom. 
ing pulses are sampled for a precise 
one second by the EPUT meter, which 
effectively divides the rpm by 60, thus 
achieving a direct indication on the 
printed teletype record in rpm. 

With minor modification to the stan- 
dard transmitter other analogue quanti- 
ties such as shaft position or linear po- 
sition may also be telemetered. 


Measurement of digital data 


To obtain an accurate measurement 
of frequency a high-speed electronic 
counter combined with accurate, crystal- 
controlled timing gate is used. Such a 
unit, commonly called an EPUT meter, 
is used in this transmitter and will auto- 
matically count and display in decimal 
form any number of events from 0 to 
100,000 which have occurred during a 
precise one-second counting interval. A 
simplified block diagram of the EPUT 
is given in Fig. 5. The EPUT consists 
of an input circuit, a time base, a gating 
circuit (including a signal gate and a 
gate control), an automatic reset, and 
five decimal counting units (DCU's). 
The DCU is a direct-reading, plug-in 
electronic counter with facilities for ex- 
tracting information from the DCU to 
Operate other electronic devices. The 
number of counts received is indicated 
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Fig. 4. RPM transducer, supplying a number of pulses per revolution of the shaft to be measured. 
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Fig. 5. Simplified block diagram of the EPUT. 





by the illumination of one of 10 neon 
iamps placed behind a numbered ace- 
tate panel. Each unit counts from zero 
to nine, the 10th pulse resetting the 
counter to zero and simultaneously gen- 
erating an output signal. The basic cir- 
cuit of the DCU its a modification of 
the Eccles-Jordan trigger circuit with 
two stable states, referred to as a binary. 
Four binaries are connected in cascade 
forming a scale-of-16, which is per- 
muted to a scale-of-10 by two resistor 
capacitor “feedback” networks. 


Frequency outputs from transducers 
are amplified and shaped by the input 
circuit. These pulses are admitted 
through the electronic gate to three 
counting units. The gate is opened by 
a signal from the time base, held open 
for an accurately controlled time inter- 
val, and closed by a second signal from 
the time base. The number of pulses 
occurring during the time interval, 
which directly corresponds to rpm, psi, 
or °F, are displayed on the illuminated 
panel of the DCU’s. In addition to the 
signal input, a test frequency of 781.25 


cps is provided to indicate correct op- 
eration of the complete system. 


Transmission 


The transmitting element of this sys- 
tem is a 14W transmitter distributor 
manufactured by Teletype Corp., Chi- 
cago. The distributor, which normally 
transmits from punched tape, has been 
made suitable for transmission from re- 
lay-supplied information. The chassis- 
mounted distributor is shown in Fig. 6. 

The distributor consists of an inner 
conducting ring insulated from an outer 
ring made up to seven insulated con- 
ducting segments. A synchronous mo- 
tor drives a set of brushes around the 
rings so that contact is made between 
the inner ring and each of the outer 
segments in sequence. The inner ring 
is connected to one teletype transmis- 
sion wire. The segment labeled stop is 
connected to the second teletype wire. 
Therefore a contact is made between 
the two teletype wires each time the 
brush passes over the s/op segment. This 
accurately timed closure, together with 
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Telemetric control... Control unit provides 


necessary switching and contact closures 





the open time produced by the start seg- 
ment, synchronizes remote teletype re- 
ceiver with the transmitter by stopping 
a similar set of receiver brushes during 
the time that the transmitter brush is 
passing over the stop segment. A figure 
is transmitted each time the brushes 
make one revolution. The figure to be 
transmitted is coded on the transmitter 
by connecting particular segments to 
one teletype line. 

These coded segments are labeled | 
through 5. For example, the letter “y— 
has the code 1, 3, 5. To transmit this 
letter, segments 1, 3, and 5 would be 
connected to the teletype line as the 
brush crossed the stop and start seg- 
ments. These connections would be 
held as the brushes crossed the five code 
segments and disconnected when the 
‘top segment was reached. The result- 
ing sequence of closures between the 
teletype lines would cause the receiver 
to print the letter ‘y. 

To transmit a set of data the system 
performs the following functions: 


1. The transmitter motor is energized. 

2. A connection is broken between 
teletype lines as the brushes pass over 
the STOP segment. 

4. Segment connections are made for 
the first code to be transmitted before the 
brushes pass the START segment. These 
connections are held while the brush 
crosses the five code segments. The con- 
nections then change to code the follow- 
ing figure to be transmitted as the brush 
again crosses STOP and START. 

4. Transmission stops while the EPUT 





meter is counting the next reading to be 
transmitted. During this time a connec- 
tion is made between teletype lines to 
hold the receiver in an acceptable standby 
condition. The closing and opening of this 
contact must occur as the brushes cross 
the STOP segment. Otherwise the receiver 
brushes would not start out in correct 
synchronism with the transmitter brushes 
and several incorrect figures would be 
received before the receiver would resyn- 
chronize with the transmitter. 

5. At the end of transmission a con- 
nection is made between teletype lines and 
the transmitter motor is stopped. 

As previously mentioned, the DCUs 
used each provide a four-line code out- 
put to represent its stored count. Each 
output wire will be at one of two dis- 
tinct voltages. For example, on the 
count of 4, pins 9 and 6 are at the more 
positive of the two voltages. 

The numbers are thus represented 
as a four-line code weighted 4-2-2-1 as 
shown below. 


0 represents the more negative voltage. 
| represents the more positive voltage. 


Wwe. 4 2 2 l 
Line Line Line Line 
No. ] 2 3 4 
0 0 0 0 0 
] 0 0 0 ] 
2 0 0 1 0 
3 0 0 ] 1 
4 0 ] 1 0 
5 0 1 1 1 
6 1 1 0 0 
7 1 1 0 1 
8 1 1 ] 0 
9 l 1 ] 1 


Fig. 6. Chassis- 
mounted transmitter- 
distributor. 





This four-line code is 
to the five-line teletype code by a 
tem of relays designated ip Fig 7 
“Decoding Relays The teletype cog 
is given below. 

0 represents an open segment. 


| represents a segment connected to 
the teletype line 


No. Seg.! Seg.2 Seg. 3 Seg. 4 See 5 
0 0 ] | 0 , 
] ] ] | 0 
2 ] ] 0 0 , 
3 ! 0 0 0 , 
4 0 ] 0 } . 
5 0 0 0 0 
6 | 0 0 , 
7 ] | | 0 0 
8 0 | ] 0 0 
9 0 0 0 | 


In addition to the indication on the 
EPUT, a station code, channel Codes, 
and teletype received function Signak 
are transmitted. This is accomplished 
by the use of stepping switches and re. 
lays which make the proper connectiog; 
between the outer segments and the 
inner conducting ring of the distributor 


Control 


Fig. 7 describes the functions of th 
main circuit components. Componeng 
on a particular chassis are grouped w. 
gether. The control unit provides the 
necessary switching and contact closure 
for coding and operating the transmit. 
ter distributor. This switching és 
achieved by four stepping switches 
whose sequence of stepping is deter 
mined by the control circuitry. 

Stepping switch No. 1 steps from 
home to position No. | as the teletype 
distributor brush is contacting the sto 
segment. The teletype line short pro 
vided by the stepping switch off norm 
contact is broken and the teletype line 
is then only shorted by the stop segment 
of the distributor and becomes oper 
when the brush reaches the start seg 
ment. Breaking the short between tele 
type lines causes the remote teletype tt 
ceiver to start in synchronism with th 
transmitter distributor. 

Each time the distributor brut 
passes over the stop segment, stepping 
switch No. 1 advances one position 0 
change the code on the segments. Thett 
fore, as the stepping switch advan 
through 10 positions, 10 codes are trai 
mitted. The codes transmitted by! 
stepping switch are indicated in Fig./ 
Stepping switch No. 1 transmits figat 
shift, carriage return, three line feeds, 
three-figure station code, and one spat 
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Telemetric control... Complete testing features 


are provided at the transmitter site 





The station code may be changed if de- 
sired by changing bussed connections 
on the control unit rear lip. When step- 
ping switch No. 1 reaches its home 
position, the teletype lines are shorted, 
stopping the receiver. Stepping switch 
No. 5 steps to its first position, connect- 
ing the first transducer, channel No. 1, 
to amplifier and heterodyne units on the 
data converted chassis. Output of these 
is a frequency whose value in cycles per 
second is equal to the transducer read- 
ing. This frequency is connected to the 
EPUT meter input. The interrupter 
contact on this switch momentarily dis- 
connects the EPUT meter reset buss 
from ground, resetting the meter and 
causing it to count its input frequency. 
The EPUT meter completes its count- 
ing period and indicates the channel 
No. 1 reading. Stepping switch No. 2 
then steps through its 10 positions 
transmitting 10 codes by a similar ac- 
tion as was described for stepping 
switch No. 1. Codes transmitted are 
three spaces and the channel number, 
followed by two spaces and the EPUT 
reading. Stepping switch No. 1 always 
transmits the same code for a particular 
position so that codes are in the form of 
simple connections on the switch con- 
tacts. Stepping switch No. 2 transmits 
variables so that more complicated cod- 
ing circuitry is required. Fig. 7 indicates 
the sources of coding of stepping switch 
No. 2. 

The space codes originate from the 
space code generator, consisting of two 
relays in series. When these relays are 
energized, their contacts disconnect the 
transmitter segments from other cir- 
cuitry and reconnect them to generate 
the space code. These relays are con- 
trolled by one bank of stepping switch 
No. 2, and are energized when the step- 
ping switch bank makes a ground con- 
nection. The three-digit transducer 
reading is indicated by neon lights on 
the DCU’s. When stepping switch No. 
2 is in its eighth position, it connects 
the four code wires from DCU No. | 
to the decoding relays, and energizes a 
relay to connect the decoding relays to 
the distributor segments. Therefore the 
firsts DCU reading is transmitted when 
the switch is in position 8. Similarly, 
the second two DCU reading are trans- 
mitted at positions 9 and 10. 
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The channel numbers are coded onto 
four banks of stepping switch No. 5 in 
the form of the four-line DCU code. 
When stepping switch No. 2 is in posi- 
tion 5, these four stepping switch banks 
are connected to the decoding relays. 
The decoder then codes the distributor 
segments with the number of the chan- 
nel to which stepping switch No. 5 ts 
switching the EPUT meter. Position 4 
of stepping switch No. 2 is coded to 
print 0. This 0 is not printed for the 
first six transducers because the space 
code generator is energized in this posi- 
tion. 

In stepping through its 10 positions, 
stepping switch No. 2 has transmitted 
the channel number and reading for 
the transducer. When this switch steps 
from the 10th position to the home 
position, stepping switch No. 5 ad- 
vances, switching the EPUT input to 
the next channel to be read. The EPUT 
meter then cycles and displays the read- 
ing of its input. Stepping switch No. 
2 then steps through its 10 positions, 
transmitting the second set of data. This 
action continues until headings of the 
first six transducers have been transmit- 
ted. Then stepping switch No. 5 ad- 
vances to a position designated H2 
where no input is switched to the 
EPUT. Stepping switch No. 3 then steps 
through its 10 positions transmitting 10 
codes as did stepping switch No. 1. 
These transmissions are carriage return, 
line feed, and space codes to position 
the receiver carriage for typing the sec- 
ond line. Stepping switch 3 and 5 then 
transmit the second line of readings by 
the same action as followed to trans- 
mit the first line. Stepping switch No. 
5 may be made to skip any channel not 
used. Which channel will be skipped is 
determined by changeable busses on the 
control unit chassis. When a transmis- 
sion is complete, the stepping switches 
return home and the transmitter distrib- 
utor motor is de-energized. 

The instrument may be made to 
transmit a test reading in place of any 
one of the channel readings by making 
buss connections on the control unit 
chassis. The test reading is derived in 
the following manner: A 100-kc fre- 
quency is conducted from a crystal con- 
trolled oscillator in the EPUT time base 
to the amplifier chassis where it is 





divided by seven binaries. Output fre. : 
quency of the binaries jg then 100, 
000/27 == 781.25 cycles per second 
This frequency is read by the EPUT \ 
meter to give the tes indication, Which 
should indicate as 781 or 782. A read. 


ing other than these indicates mal fung 
nuoning of this system. 







As we have pointed our, transmitri 





1S completely automatic, requiring go 
manual operation other than dialing the 
transmitter. However, in order (0 pro. 
vide minimum maintenance, complete 
testing features are provided at the 
transmitter. The control panel is used 
for manual Operation at the transmir. 
ter site. 

The test channel buttons on thi 
panel are numbered to correspond with 
each of the input channels. When one 
of these buttons is depressed the EPUT 
meter will be switched to the corre. 
sponding transducer. Indication on the 
EPUT is the pressure, temperature, o 
rpm reading of that transducer, The 
EPUT will continue to count and dis. 
play the transducer reading until ap. 
other button is depressed, or the station 
is dialed. Depressing the test scan but. 
ron causes the instrument to go through 
its normal transmitting cycle. However, 
the teletype output is shorted so that go 
transmission takes place. This functiog 
may be used to check operation or @ 
read the transducer data of all inputs ig 
time sequence. : 

Any function produced by depressing 
the control panel buttons ts interrupted 
when the station is dialed and transmis 
sion will immediately take place. Dur 
ing transmission all control panel but 
tons are disabled to prevent accidental 
interference with transmission. 

Complete tests on the first complet 
system installation indicate the follow 


ing: 
l. Direct digital indications on sam > 
dard teletype paper at any remote low 











tion. 

2. Accuracies to *0.1° are possible 
for pressure, temperature and rpm. 

}. Transmission times as low as 4 
seconds can be obtained for transmission 
of 12 measurements including all code 


4 





4. Low cost, long distance transmi 


sion can be provided. 
5. Automatic check of all electron 
circuits during each transmission ensure 







a reliable industrial system 





The experience gained by this instth 
lation should prove invaluable for both 
similar applications and the new differ 
ent applications which have appeared 
a result of this initial installation. 
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E HAD experienced detonation 
in large two-cycle gas engines 
during periods when they were oper- 
ating under maximum load while am- 
bient temperatures exceeded normal 
acceptance test conditions. This prob- 
lem led us to investigate the work that 
was being done about two years ago 
concerning the application of cooling 
for conditioning scavenging air to alle- 
viate detonation in this type of engine. 

With the assistance of others, a high- 
Capacity evaporative cooler was devel- 
oped (Fig. 1) and tests indicated that it 
was remarkably efficient for cooling the 
air stream and completely eliminated 
the detonation problem in the engine 
that it served. However, while the evap- 
orative cooler solved the detonation 
problem, it produced severe corrosion 
because the unit was engineered to op- 
erate exclusively on water for its filter- 
ing and cooling, and the mixing of air 
and water produced an ultimate cor- 
rosive condition. 

From this experience, we knew that 
we should use the evaporative cooler 
only when it was essential for prevent- 
ing detonation, but we still needed a 
device that would give us this required 
cooling during this period and, at the 





This article ie adapted from a talk presented at the 
PCGA transmission conference held in Palm Springs 
recently. 
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By F. R. CRAMER * Southern Counties Gas Co., Los Angeles 


Fig. 1. High capacity evaporative cooler which 
proved to be remarkably efficient for cooling 
air stream and eliminating detonation prob- 


lem in the engine thot it served. 


same time, provide adequate filtering 
during spring, fall, and winter months. 
About this time, we learned that a ma- 
jor fileer manufacturer had announced 
results of preliminary tests with a com- 
bination oil filter-evaporative cooling 
unit, so we decided to investigate its 
ability to fill our need. 

This machine (Fig. 2) was a dual 
purpose filter having the unique and 
desirable capacity of being operable on 
either oil or oil-water cycle. The com- 
pany’s conventional “cyclonic” oil filter 
had been fitted with an extended case, 
which housed a separate pair of pads, 
and provision for the application of 
water, using the same general principle 
as that provided for the oil side. Trans- 
fer from use as 1 “dry” filter to a com- 
bination filter and cooler was accom- 
plished simply by turning the water off 
or on. 

At the beginning of the 1954 sum- 
mer “ping season, a cycoil unit was 
installed on one of our Clark BA8 
1600-hp engines adjacent to the orig- 
inal evaporative cooler installation, and 
for the purpose of comparative analysis, 
both it and the original machine were 
operated concurrently at identical con- 
ditions. Considerable latitude was 
granted us by the manufacturer both in 
method of operation and those minor 
changes that were incorporated in the 


machine to better serve our test require. 
ments. Our experience with the orig. 
inal cooler had provided us with all the 
significant aspects of a completely com- 
prehensive trial, and during the series 
of 24-hour tests, every measurable con- 
dition of the two operating engines was 
observed and recorded. 


At the time of our original tests, ap- 
proach to wet bulb had been accepted 
as the universal index of cooler effii- 
ency, and we knew that we had a unit 
of superior performance by that stan- 
dard. Historically, then, our perform- 
ance was measured by the relation of 
cooling efficiency to final airstream tem- 
perature. The inspection plate nearest 
the combustion chamber of the most 
remote power cylinder was selected a 
the optimum temperature point. 

During our test on the original i- 
stallation, we found that in all case 
except one the relation of cooling eff 
ciency to final airstream temperature 
was uniform, and we constructed 4 
curve based on this correlation as a 
exhibit to.supplement the test data used 
in the study of various combinations of 
pump sizes, fans, etc. (Fig. 3). In the 
one exception, the alien figures were 
considered in error, and were deleted 
from the test data. The phenomens, 
however, were not disregarded, and we 
immediately began an analysis of the 
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skecchy and meager accumulation of 
figures that we had taken during the 
rests. In all cases where we had suff- 
cient data, we were able to determine 
chat the relation of moisture content 
to final temperature was considerably 
more uniform than was cooling efhici- 
ency to final temperature. 

Admittedly, the cooling efficiency of 
the filter would have a direct relation 
ro the moisture content insofar as at- 
mospheric condition would present ap- 
proach potential. In the case in ques- 
tion, we had a particularly humid night, 
the moisture content per pound of dry 
air was high, and the ambient such that 
evaporation and coincidental cooling 
were at a Minimum. 

We then superposed on the cooling- 
efficiency - vs. - final- temperature curve 
another curve derived from the same 
figures but based on moisture content 
vs. final temperature. This curve, for 
all practical purposes, described a 
straight line. 

We reviewed the two rejected tem- 
peratures and found that they, too, bi- 
sected the moisture-content-vs.-final- 
temperature curve. Appended to the 
cooling - efficiency-vs.-final -temperature 
curve is an extension derived from the 
truant temperature. Obviously, if we 
accepted this temperature, then the 
original curve as a means of correla- 
tion was of no further significance. The 
moisture content relation, however, ap- 
peared to be quite conclusive, and all 
subsequent test data “blipped” this 
curve. 

The first parallel tests were made on 
June 16, 1954, and the results are shown 
in Tables 1 and 2. The original evapor- 
attve cooler-filter still retained its re- 
markable approach capacity. Paradox- 
ically, however, the new unit in which 
we were experiencing comparatively 
poor performance as an evaporative 
cooler showed uniformly lower temper- 
atures of the airstream, both in the but- 
terfly compartments and the cylinder 
intake ports. This was our first clue to 
the suppression of detonation by con- 
trolled moisture content without regard 
to temperature depression. Of even 
more significance, from these prelimin- 
ary data, it appeared that for the first 
time we were showing a measurable 
difference in Bru/ bhp /hr. 

Introduction of moisture in the evap- 
Orative cooler was completely depen- 
dent on the evaporative capacity of the 
cooling unit. From this it was evident 
that where induced moisture content 
was a factor of evaporation, consistent- 
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ly measurable difference in fuel effici- 
ency would be contingent upon natural 
atmospheric condition. 

Practically every article that we had 
reviewed concerning the experiences of 
others in their observations of combus- 
tion air cooling had been prefaced by 
a paragraph extolling the unusual im- 
provement in engine performance 
while driving their cars either along the 
coast in the fog or in the rain. From 
this postulate the parallel of evapora- 
tive cooling was woven into the plot, 
and developed into a conclusion of fig- 
ures, charts and miscellaneous proposi- 
tions which might or might not apply 
to another's problems. 

A more appropriate analogy would 
be the gimmick salesman who lurks on 
the street corner with his little mayon- 
naise jar and complex looking tubing 
with which he is able to make your car, 
whether Cad or clunk, respond as if it 
had just received a hormone injectien. 
When, and if, the natural moisture con- 
tent of the local atmosphere approxi- 
mates that which his “goldberg” can 
produce, he closes up shop and hies 
himself to higher, dryer and greener 
pastures—leaving his customers won- 
dering what happened. 

This, in effect, is what our tests in- 
dicated we were experiencing in our 
attempts at evaporative cooling. 

The quantity of moisture admitted 
to the combination unit was measured 
against the runoff from the drain, and 
the net moisture applied to the scav- 
enging stream approximated. Where 
the net application had been a factor 


























Fig. 2. Combination oil filter-evaporative 
cooling unit operable on oil or oil-water cycle. 








of evaporation in the case of the evap- 
orative fileer, we found that varying 
humidity and consequent approach po- 
tential made little, if any, difference in 
the net use induced into the air stream 
of the combination unit. There was ao 
question now that we were applying 
moisture as finely distributed droplets 
of water rather than in evaporated 
state. 

Since this test substantiated our idea 
that detonation could be suppressed by 
the addition of a small controlled quan- 
tity of moisture, our next concern was 
to establish that we were not jeopardiz- 
ing the equipment by its use. 

If the change of state was occurring 
in and after the compression cycle of 
the scavenging cylinder, where were the 
mineral components of the evaporated 
water collecting? Were they being de- 
posited in the scavenging equipment, or 
were they being carried by the air 
stream to the combustion chamber and 
ultimately out with the exhaust gases? 
Meticulous inspection of the scaveng- 
ing equipment as well as the route of 
the air stream and the piston heads and 
walls of the power cylinders disclosed 
no unusual appearance, so it was pre- 
sumed that no serious consequence 
should result. 

Having established that the new 
equipment was certainly not an evapor- 
ative cooler in the sense of the original 
machine, there was little purpose in 
any elaborate construction to provide 
simple moisture application. 

At this point, one of the atomizing 
spray nozzles was interposed in the 
plenum chamber outlet of one of the 
conventional curtain type air filters, and 
a simple arrangement for recovery of 
any excess moisture was built into the 
filter base. 

Tests were then conducted for 24 
hours using this type application vs. the 
efficient evaporative cooler - equipped 
engine, and again we were able to 
measure a substantial difference in final 
temperature depression. 

Examination of Table 2 indicates that 
in the case of the combination unit 
the airstream temperature bisected the 
evaporative filter stream temperature 
at somewhat less than the temperature 
required for change of state at the ele- 
vated pressure. This difference then 
increased as the airstreams progressed 
through the areas of flash temperature. 

From this it was apparent that change 
of state was occurring in most cases 
within the scavenging manifold and 
that we could expect the equivalent of 
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in increase in manifold pressure which 
would serve to more efhiciently scavenge 
the cylinders and also have a cooling 
effect on the internal walls. 

In aircraft, the use of rich mixtures 
was found to spread the burning time 
and reduce the high temperatures suf- 
ficiently to prevent autoignition and de- 
ronation. Similar results were produced 
by the injection of water and water- 
alcohol mixtures. Either method tended 
to fatten the upper portion of the in- 
dicator diagram with reflected increase 
of bmep. 

Additional studies indicated that at 
elevated temperatures dissociation of 
steam occurred and was characterized 
by “reabsorption” of thermal energy.’ 
As the temperatures increased, a chem- 
ical equilibrium was reached wherein 
the dissociation equalled the burning 
reaction and no further increase of tem- 
perature obtained. Then, as the expan- 
sion stroke increased the volume in the 
cylinder, and therefore reduced the pres- 
sure and temperature, dissociation was 
arrested and reaction completed. This 
delay was shown to maintain a higher 
uniform pressure during the expansion 
stroke and so add to the work done. 

Similarly, it had been established that 
the cooling effect of the water in the 
mixture during the compression stroke 
produced a reduction in the work of 
compression as high as 10 or 12%, 
which would also be reflected in in- 
creased net power output.” 

The phenomenon of dissociation was 
of particular interest in our experiments 
since, according to the Rowe and Ladd 


studies, “it does not appear to matter 
whether the water enters the cycle as 
either a vapor or a liquid.” Admitted- 
ly, latent heat would not be available 
in the vapor. 

Review of the various attempts to 
condition scavenging air disclosed a 
variety of opinions, both in purpose 
as well as method. Originally, our prob- 
lem was attributed to the marginal air 
excess at design condition. This muini- 
mum excess design was believed to pro- 
duce insufficient air and resultant de- 
conation during high ambients and top 
load conditions. Since redesign of the 
scavenging capacity was impracticable, 
air cooling to increase density was the 
obvious answer to our problem, and all 
efforts were directed to that end. 

Later engines by this same manufac- 
turer incorporated an increase in scav- 
enging air capacity. However, the com- 
pression was increased materially at the 
same time so that any attempt to isolate 
the reason for absence of detonation 
would have to consider the inherently 
cooler operation at higher compression 
as well as the cooling provided by in- 
creased excess air. 

In the case of the evaporative cooler, 
the heat of evaporation is extracted 
from the inlet air and surroundings to 
produce cooling of the air stream. The 
cooled air and its evaporated moisture 
then enters the scavenging compressor 
and equipment and is subjected to the 
heat of the engine, and is responsive in 
the same ratio as if the moisture con- 
tent had been a natural condition of 
the inlet atmosphere. 
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Fig. 3. Curve based on correlation that in all but one case the relation of cooling efficiency to 


final airstream temperature was uniform. 


130 





If this Same MOisture Was entrained 
as a finely divided mist in the air Stream 
after compression, all the latene heat 
would be available for heat abstractiog 
by change of state in the critical zone, 

Another engine company which has 
done extensive field work in air cool 
experiments originally attached a ged. 
wood tower to 2 conventional Curtain. 
type oil maze air filter, later, the cig. 
culating water was introduced into g 
closed exchanger placed in the sca 
ing air stream to Operate as an afrer. 
cooler. More recently, an additional 
provision for moisture application was 
designed into the air stream after the 
compression cycle, and the company 
representative NOW maintains that this 
is the “ultimate in truly conditioned 
air.’ From our experience, we would 
be inclined to subscribe to this t 
since our tests indicated that the 
pression of detonation by evaporative 
cooling in our particular case was close. 
ly identified with moisture content, and 
whether the moisture was inspired by 
evaporation or resident in the natural 
atmosphere, the final temperatures of 
the air stream were directly affected ip 
ratio to that moisture content. 

The theory of moisture content has 
been challenged by information from 
areas where detonation is common and 
humidities generally high. Several ex. 
planations have been offered, the most 
accepted concerning probable difference 
in the quality of the fuel gas. Actually, 
it is possible to demonstrate conditions 
of extreme humidity with moisture con- 
tent comparable to that at which we 
experienced detonation in the desert 
area. Assume an engine operating at 
normal full load and at the following 
conditions in which 6250 cfm ait is 
being inspired by the scavenging equip- 
ment: 


A B 
Dry bulb * F 80) 115 
Wert bulb ° F 5 85 
R.H. % 80) 30 
Moisture content Gr/Ib 122 134 
Specific volume cf/Ib 14.0 149 
Air |lb/min. 446.0 4200 
Moisture content |b/min. 7.8 8.0 


We would expect to experience de- 
ronation at condition “B’. 

This is not proposed as a cure-all for 
the detonation problem in humid areas, 
but rather as a possible explanation of 
apparent inconsistency in the value of 
moisture to suppress detonation. 

Evaporative capacity at conditions 
“A”, either for the purpose of air cook 
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industry is finding the answer 
to dependability...in the sky! 





More and more the communication facilities that help run 
American industry are moving ‘upstairs’... free from the 
haeards of blizzards, hurricanes, floods, and fires... the 
high cost of repair and replacement... the loss that goes 
with every crippling storm. 

The virtually indestructible chains of miles-apart 
towers that provide industry with microwave circuit path- 
ways in the sky are matched by the quality of their service 

.. the versatility, flexibility, and dependability of multi- 
plex and RF elements in a well engineered microwave 
system. 

Federal Microwave equipment ranks at the top on all 
these points. It is microwave at its simplest and best... 
incorporating the techniques and design features devel- 
oped in many countries by microwave specialists of 
International Telephone and Telegraph Corporation. . . 
first to bring commercial microwave to the world! 

The records of high reliability achieved by Federal 
Microwave in all-purpose industrial communication is 
proof that today’s soundest microwave investment is the 
system that’s “Certified by a World of Research!” 
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spERA® MICROWAVE—"CERTIFIED BY A WORLD OF RESEARCH” 







f 


A DIVISION OF 





Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
100 KINGSLAND ROAD «+ CLIFTON, NEW JERSEY 


In Conodea: Standord Telephones ond Cables Mig. Co (Conodo) ttd., Montreal, P QO 
Export Distributors: Internationel Stondord Electric Corp , 67 Brood S!.. New York 
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Average Btu/bhp/hr (1104) 


Why tie up your money in 





communications equipment? 


When you let the Bell System furnish your com- 
munications, you enjoy three important advantages: 
1. You avoid a large capital investment. 


2. You don’t have to worry about maintenance 
and obsolescence. 


3. You get the benefits of trained personnel, 
expert supervision, continuing analysis. 


TELEPHONE TELET Y PEWRITER MOBILE 


You don’t te up your money In communications 
equipment when you use Bell System facilities. 
‘This means you free this money to produce income. 

A Bell System communications engineer will be 
glad to survey your communication needs. His study 
and recommendations are yours without cost or 
obligation. Call your Bell Telephone representative. 
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BELL TELEPHONE SYSTEM B 


RADIO TELEMETERING AND REMOTE CONTROL CHANNELS 











Gar Wood Winches 


| the only big winches 
. with the lighter weight and 
better cooling advantage 
of all-aluminum housings 





































Choice of standard or low mount, 
plus all these other cost-cutting, 
performance-improved features: 


@ Fully-enclosed clutch to end 
sticking, rusting and freezing. 
Weather and dirt just can’t get in. 


® Clutch and all other moving 
parts running in oil. Insures 
long life, reduces servicing. 


@ Built-in rope clamp which gives 
better spooling, simplifies at- 
taching and changing ropes. 
Shrouded drum flange ends dan- 

ger of snagging. No U-bolts 

: necessary. 


@ Self-energizing safety brake 
which automatically stops and 
holds full-rated load. Brake is 
air-cooled and easily adjustable. 


@® Worm shaft that turns in self- 
contained ball-thrust bearings. 
No bearing adjustment is needed. 


@ Base angles which are extra rug- 
ged to take many times winch’s 
rated load. 


You can be sure, too, these new 
winches will be your “best buy.” 
Every part of them is quality-built 
and guaranteed by the world’s larg- 
est manufacturer of commercial and 
military winches. 


De it at Ail a i ta a Nella tee tt sly neh 





Gw-W.4 


Mail coupon for all the facts. 


Gor Wood Industries, Inc. 





l Main St., Wayne, Michigan | 
| Send free literature on: | 
| © New 12,000-lb. Winch [J Std. Mount J 
i [-] New 20,000-ib. Winch [] Low Mount | 
[ NOME cccccccccvesccccccccccesceeees | 
altel | 
i Se 260006000000060000000000006 | 
i PENNS cccccccccccccccccccccccccces 

en ce cee cee es ee ee es es os 
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12,000 and 20,000- Ib. 






















Fig. 4. Results of a three-year study of seasonal fuel use to establish relation of fuel use vs, moi. 


ture content. 





ing or moisture addition, would be 
practically non-existent due to the high 
relative humidity. Mechanical refriger- 
ation to produce the required cooling 
without humidification would be pro- 
hibitive in cost as outlined in several 
studies. Significant increase in moisture 
content, however, again without regard 
co inlet air stream temperatures, could 
conceivably be used to suppress deton- 
action in this case. 

Summarizing our tests, we were able 
to establish to our own satisfaction that 
we could effectively produce condition- 
ing sufficient to prevent detonation by 
application of a quantity of moisture to 
the airstream if this value was equal 
to or greater than that produced by 
evaporation; the quantity induced 
would not be limited by evaporative 
potential of the ambient air if we in- 
jected the moisture in the stream after 
compression where elevated tempera- 
tures and pressures presented a greater 
capacity; we would experience the 
equivalent of an increase in manifold 
pressure if change of state occurred in 
the manifold area; and should benefit 
from any advantage realized by the 
endothermic reaction of dissociation in 
increased power output, irrespective of 
where change of state occurred. 

We then duplicated a manifold in- 
spection plate in clear plastic and 
equipped it with an atomizing spray 
head and installed it at a point on the 
airstream immediately below the ther- 
mometer equipment at the inlet of the 
combustion chamber of No. 5 cylinder. 


a 


A series of four-hour tests were maé 
using this “panic button” vs. dry oper 
ation. Injection rate was 0.8 lb/minure 
Depression of final airstream tempen. 
tures of 8 to 10° F resulted, and again 
the effectiveness of moisture conter 
without regard to inlet air temperatur 
depression was substantiated. 

This summary prompted us to review 
the seasonal fuel use at the Blythe plam 
for a three-year period to establish th 
relation of fuel use vs. moisture coo- 
rent. The result of this analysis is shows 
in Fig. 4, where the fuel use has bees 
plotted against moisture content com 
puted from the average daily mean tem 
perature for the 33-month period. 

From this, we propose that sb 
stantial fuel savings could be effect 
through the use of controlled moiseur 
application during winter operatic 
where the problem of detonation s# 
a minimum. 

A \4-in. copper header has been & § 
signed and equipped with eight atom 
izing spray heads, each of which wi 
supply 0.5 to 1.0 lb per minute of wate 
fog directly below the inlet of ad 
power cylinder. 

This equipment will be used to ce 
duct further tests during which time® 
expect to have the engines accuratty 
indicated with and without moist 
injection. . 


Bibliography 
1. Colwell, Cumm.ngs, Andereon Alcohol-Cae 
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2. Rewe and Ladd: Water Injection for Auresat 
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N planning and arranging for the re- 
cent demonstration*® of facsimile 

on a gas pipeline company micrawave 
circuit, the editors of GAS had more in 
mind than merely to prove that a fac- 
simile signal could be transmitted over 
a microwave channel, or that facsimile 
could be used to advantage for certain 
phases of a gas pipeline company's op- 
erations. As engineers we were fully 
aware of the technical aspects of the 
demonstration and acquainted with the 
communications requirements of a gas 
pipeline company’s operations, and we 
were satisfied, long before the project 
was suggested, that facsimile could be 
transmitted over a microwave and that 
there would be instances where it would 
be of value in an operating department. 
Our underlying purpose in sponsor- 
ing the project was to help the gas in- 
dustry learn more about the flexibility, 
the capability and the dependability of 
microwave as a medium of communi- 
cation, and to demonstrate these fea- 
tures in the most emphatic manner pos- 
sible. Facsimile appeared as an ideal 
vehicle to accomplish these purposes. 
The circuit requirements for the trans- 
mission of facsimile are extremely se- 
vere, and any short comings in the cir- 
cuit are obviously evident in the re- 
corded copy for the appraisal of the 
non-technical as well as the technical 


observer. 


Enthusiasm gratifying 


It was, therefore, of considerable sat- 
faction that those who witnessed the 
cemonstration and inspected the re- 
corded copy were enthusiastic in their 


*For full coverage of facsimile test, see story be- 
ginning om page 107. 
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Facsimile demonstration shows 
potential of microwave 


comments on the performance of the 
microwave Circuit. 

As the industry takes more and more 
to the use of automatic control, or what 
has come to be known as “automation,” 
microwave will be called upon to pro- 
vide the linkage between the control 
and the controlled points. As such it be- 
comes a vital element in the entire sys- 
tem of automation and must demand 
the confidence of those in the industry 
who are working with automatic con- 
trol processes. It is for this reason that 
the potential offered by microwave as 
a medium for telemeter, supervisory or 
remote control, or any of the processes 
of automatic operation, must be made 
known to all in the industry who are 
thinking and planning for the indus- 
try’s future operating techniques. 


Confidence in microwave 


The GAS facsimile demonstration 
was intended to promote the kind of 
industry confidence in microwave that 
will serve to lead to its widespread ac- 
ceptance as a medium for the entire 
gamut of automatic control processes. 
The demonstration was designed to 
“dramatize,” in effect, what has already 
been proven about the potentialities of 
microwave; that it is a medium of com- 
munication capable of satisfactorily 
handling any of the processes of auto- 
mation. 

The accuracy with which the fac- 
simile signal was reproduced at the re- 
ceiving location, as evidenced by the 
high degree of definition in the re- 
corded copy, emphasized the potential 
application of microwave for the han- 
dling of any type of service requiring 
the faithful reproduction of a transmit- 





By FRANK CHAPMAN 








ted signal at a distant point. In the 
demonstration the recorded copy was 
judged as the equivalent of a “side-to- 
side” transmission or equal in defini- 
tion to the maximum capability of the 
facsimile equipment. 


Severest test 


Since definition of this degree re- 
quires the exact reproduction of the 
transmitted frequency at the receiving 
point, the results of the demonstration 
indicate the capabilities of microwave 
radio insofar as it may be used for tele- 
metric and supervisory or remote con- 
trol systems that depend upon a signal 
frequency to carry the necessary intelli- 
gence. The requirements of a micro- 
wave channel for facsimile transmis- 
sion are ordinarily more severe than 
those required for telemetric or super- 
visory control processes. 

A slight change in carrier frequency 
from transmitter to receiver or the 
presence of any distortion in the circuit 
would have been readily evident in the 
recorded copy. No more severe or ob- 
vious a test of the frequency handling 
capabilities of a microwave channel! 
could have been designed. 

Although the dependability of mi- 
crowave is now a well accepted fact, 
this characteristic was further empha- 
sized in over 14 hours of transmissions 
during the two-day demonstration with- 
out a single momentary instance of cir- 
cuit outage. Further than this there 
was no evidence in the recorded copy 
of a partial loss of signal or presence 
of noise. 

Here again, the facsimile demonstra- 
tion not only provided an extremely se- 
vere test of the dependability of a mi- 
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crowave channel over continuous pe- 
riods of time, but it also provided a pic- 
torial record in the received copy of 
the fact that there were no interrup- 
tions or noise on the circuit of sufficient 
consequences to alter the transmitted 
signal. 


Auxiliary channel 


The flexibility of the microwave cir- 
cuit was dramatically brought out by 
the manner in which an auxiliary chan- 
nel was inserted between two existing 
channels in the system to handle the 
facsimile transmissions without alter- 
ing any of the system's other services. 
The facsimile demonstration would 
have been well worth while if it had 
served no other purpose than to show 
this outstanding flexibility of micro- 
wave. 

Any medium of communication that 
is called upon to handle the processes 
of automation must offer a high degree 
of fiexibility. This is due partly to the 
forward thinking of the gas industry 
and the fast moving development of 
automatic techniques A microwave sys- 
tem should be capable of being adapted 
to the use of new techniques as they 
are developed and put into operation. 

Although it would probably not be 
feasible to permanently install an ad- 
ditional channel between two existing 
channels in a microwave circuit, the 
facsimile demonstration proved to the 
complete satisfaction of all who in- 
spected the recorded copy that a high 
quality channel might be so created. 


Flexibility shown 


The flexibility of the microwave cir- 
cuit was also shown by the channel ar- 
rangement that permitted all stations 
to receive transmissions simultaneously. 
The convenience of being able to so 
arrange channels depending upon re- 
quirements is important in an opera- 
tion like that of a gas pipeline com- 
pany where needs are hardly the same 
from day to day. 

In analyzing the results .of.the dem- 
onstration, therefore, emphasis should 
be placed upon the microwave channel 
characteristics as evidenced in the qual- 
ity of the recorded copy. Good defini- 
tion, the absence of level changes and 
noise, as well as the overall quality of 
the recorded copy all serve to indicate 
the potentialities of microwave for 
services of a similar nature. * 











Pipeline news 





FPC rules producer's 
rates properly rejected 


A decision by a presiding examiner 
ruling that rate schedules filed by Cit- 
ies Service Gas Producing Co. were 
properly rejected by the FPC’s secre- 
tary as not in conformity with the com- 
mission's rules and regulations has been 
afirmed, with modifications, by the 
FPC. 

On Nov. 10, the producing company, 
which originally filed the rate sched- 
ules last Sept. 13 which were rejected 
Oct. 13, asked for a rehearing, which 
was granted. The filings provided for 
increases in the company's rates to Cit- 
ies Service Gas Co., its parent. Although 
the producing company characterized 
the filing as an initial rate schedule, the 
letter of rejection indicated that the 
rejected filing actually was subject to 
the requirements of that section of the 
FPC rules governing changes in rate 
schedules. 

Sales are made under a 1953 con- 
tract, which provided for an initial 
price of 6.7961 cents/Mcf from the 
Panhandle field in Texas and 9.8262 
cents from the Guymon-Hugoton field 
in Oklahoma. The FPC says the rates 
filed Sept. 13 provided for 10.1829 
cents for the Oklahoma field and 8.207 1 


ee 


cents from the Panhandle field. The ex 
aminer’s decision concluded thar the 
former rates were the ones ip 
June 7, 1954, the date set by the com. 
mission for its regulations to become 
effective governing the filing of rate 
schedules by independent producers 
In his concurring statement, Com. 
missioner Digby said he has noe gp. 
ceded from the view expressed in his 
dissent in connection with Order 174 
and its amendments. However, he gid 
these orders constitute the Only author. 
ized procedural regulation of j 
ent producers in these matters “and } 
consider it proper to be bound by and 
support these orders.” In his digger 
to Order 174, Commissioner Dj 
said that the order not only would fy 
rates retroactively, but in many jp. 
stances would have the effect of reduc. 
ing producers’ rates or prices that haye 
increased under their sales contrags 
since June 7, 1954. 


Kaiser Steel purchases 
Basalt Steel division 


In a multi-million dollar transaction, 
Kaiser Steel Corp. has purchased the 
Steel division of Basalt Rock Co, Ine, 
according to Jack L. Ashby, vice presi- 
dent and general manager of Kaiser. 





The Napa plant occupies a 75-acre site on the navigable Napa river. Two modern production 
lines for the manufacture of steel line pipe are located here. 
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RADIO CORPORATION 
of AMERICA 


COMMUNICATIONS EQUIPMENT 


CAMDEN, WN. J. 


New CONGESTION-FREE 


MICROWAVE SYSTEM 


Now offered You by RCA for the 
Uncrowded 2450-2700 mc Band 


If you've hesitated about Microwave because of 
any concern about spectrum congestion in 
certain areas, you'll welcome news about RCA’s 
revolutionary MM-26. First to operate in the 
uncrowded 2450-2700 megacycle portion of 
the microwave spectrum, this new system, 
offered only by RCA means: 


NO CONGESTION—PEAK DEPENDABILITY 


No perplexing engineering problems to solve 
in getting your system oriented. And your system 
won't be subject to interference from systems 
now in operation, thus providing all-time reli- 
ability. Single side band suppressed carrier fre- 
quency division multiplex is used exclusively to 
meet highest standards of dependability. 


PROTECTION AGAINST OBSOLESCENCE 


Available frequency space is utilized most efh- 
ciently, offering more systems in one band, thus 
giving added protection against obsolescence— 
a major economic advantage. The new system 
can feed into existing RCA systems and so be 
added to your present equipment. 


HIGH SIGNAL-TO-NOISE RATIO 


Up to 30 high-performance voice channels of 
famous RCA quality, or several hundred teletype 
and signalling channels are provided in one 
system. You get high signal-to-noise ratio, 
clearer telephone conversations, less distortion, 
less cross talk. You can expect better voice chan- 
nel performance, dependable telemetering and 
facsimile, all-weather performance. 


““BUILDING-BLOCK"’ ADAPTABILITY 


RCA’s 12 basic units are readily interchange- 
able, which means you can put together a wide 
variety of stations, each designed to provide a 
specific combination of facilities. You get 
equipment exactly to your specifications, each 
combination being clearly explained on catalog 
sheets. Integrated operation of all units assures 
convenience and versatility in system planning, 
uniformly high performance. 


Radio Corporation of America 
Communications Equipment 


NAME 


EASY INSTALLATION —SERVICING 


Conventional triode tubes, unregulated power 
supply, familiar circuits, obviate the need for 
specially trained personnel. Tuning is simpli- 
fied because the frequency is controlled from the 
terminal through the entire system. 


Microwave is today's most modern form of radio for 
private communications systems. A radio beam car- 
ries communications and control signals from one 
place to another, following a narrow line-of-sight 
path. RCA was one of the first to pioneer in Micro- 
wave. Today its installations cover the nation and 
the globe. Only RCA systems provide so many 
advanced engineering features. Microwave special- 
ists will be glad to answer any questions and 
plan your installation. Mail Coupon below for 
further particulars. 


New stylized racks with doors feature modern func- 
tionalized design and open back for ease of servicing. 
Open cabinet shows complete Microwave Terminal. 
Closed rack shows stand-by equipment. 


Dept. W-180, Building 15-1, Camden, N. J. 


Please send me new booklet on RCA MM-26 Microwave—a system for the uncrowded 
2450-2700 mc band, designed for pipelines, utilities, railroads, turnpike, common carrier. 


TITLE 








COMPANY 
ADDRESS 





CITY 


ZONE___STATE 
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| | Have an RCA Representative get in touch with me. 








































































VENT LINE VALVE IN COMPRESSOR 
STATION OPERATED BY LEDEEN 
VALVE ACTUATOR 


New or Existing Valves can be Easily 
Equipped with this Automatic Operator 








Automatic operation of vent valves on suction and discharge lines, 
as shown above, is typical of many applications of Ledeen Valve 
Actuators on emergency shutdown systems. 


These valve actuators are pneumatically or hydraulically oper- 
ated, do not leak and are easily mounted by field personnel with- 
out modification of plug valve. They can be mounted in any 
position around the valve; and are available with auxiliary 
manual operation, either at valve or at a remote location. For 
preventive maintenance, the actuator and control system can be 
operated without turning the valve. Torque ranges from 500 to 
500,000 inch pounds. 


WRITE FOR BULLETIN 3020. 


Ledeen Mfg. 


VALVES © CYLINDERS 
VALVE ACTUATORS 
AIR HYDRAULIC PUMPS 


1608 So. San Pedro St 
& BOOSTERS Los-Angeles 15, Cal 
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and A. G. Streblow, president of Ba 
salt. 

The facilities consist of two 
plants, one located at Napa, Calif, neg 
San Francisco, and the other at Fon. 
tana, near Los Angeles. Employing , 
total of 800 people, the plants produce 
large diameter expanded steel line pj 
medium diameter electric resistance 
weld pipe, large diameter steel fein. 
forced concrete pipe, and a variety of 
steel products. 

Since 1949, Basalt and Kaiser haye 
worked closely together in a joint map. 
ufacturing-sales contractual ar 
ment. Basalt fabricated large diameter 
pipe using steel plate produced by Kaj. 
ser. The pipe was marketed nationally 
by Kaiser using the trade name Basal. 
Kaiser. With the acquisition of Basak 
Steel division, Kaiser takes over the 
manufacturing phase of the established 
steel and steel reinforced concrete pipe 
business, and obtains additional sree 
fabricating facilities. 

Principal installations at the Naps 
plant, which occupies a 75-acre site on 
the navigable Napa river, are two mod. 
ern production lines for the manufac. 
ture of steel line pipe from 6% in. w 
36 in. in diameter and up to 40 ft in 
length. In addition, the plant has di- 
versified equipment for the fabrication 
of a variety of steel products, including 
underground storage tanks, butane and 
propane tanks, bins, well casings, si- 
phons, tunnel liners, and specialized 
items. It also includes four dry docks, 
a machine shop, and complete ship 
building equipment. 

The plant is Kaiser Steel's first pro 
duction facility in the San Francisco 
Bay area. 


Election year may affect 
bill passage in 1956 


Shortly after the House passed the 
natural gas bill exempting producers 
from general jurisdiction of the FPC 
Senator Daniel (D.-Texas) predicted 
that the bill will get Senate and presi 
dential approval by Feb. 15 of nex 
year. 

However, opposition from consumer 
interests is expected to become mote 
vocal during the coming months. Hang: 
ing over its passage is the threat of fil- 
buster from a group of “pro-consumer 
senators, headed by Senators Douglas 
Kefauver, Morse, and Humphrey. Some 
sources believe that because 1956 wil 
be a presidential election year, self-ap 
pointed champions of “public interest 
could use the filibuster threat to scafe 
the Senate leadership of both parties i 
it is used aggressively. 
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THE BERRY PUMP can be direct or belt- 
driven from the compressor flywheel. Rugged 
construction and over-size bearings guaran- 
tee long life. 


oe. (ome : 
eg 


SS VRASRe S&esttse A2ARARE SSR AGES 


' 
‘| 
< 


a 
_ 








the 
ers 
mC. THE BERRY MOTOR is supplied with a ver- 
ted tical mounting stand and the fan can be 
mn mounted directly on the shaft. Fans can also 
sad be belt-driven by the motor if desired. 
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ng : 
ili WRITE for your copy of 

” Bulletin FD-1 giving all 
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data on selection and ad- 

las, vantages of Berry Drives 
me for Aerial Cooler Fans. 
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BERRY DIVISION OLIVER IRON AND. STEEL CORPORATION 






BERRY 


Hydraulic Drives for 
AERIAL COOLER FANS 














Here's why leading utility com- 


panies choose Berry Hydraulic Fan Drives: 





1. Water temperature held to plus or minus one degree 
with infinitely variable fan speed. 


2. One Berry Pump can drive four Berry Motors, for 
cooling-water, oil, gas and driving an auxiliary. 


3. Safe; no hazardous sparking with hydraulic drives! 


4. Low original cost of equipment; no gear-boxes or 
electrical circuits. 


5. Flexibility of installation through simplicity of 
design. 


6. For unattended service, Berry Drives can be fully 
automatic. 





7. Drive is integrated with compressor for ease of 
relocation! 





8. Hydraulic operation saves power costs. 
Write for locations of Berry Fan Drive Installations 
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There’s a model 
Specially design- 
ed for Your jobs! 


Whether you're digging 
a trench, handling materials, 
erecting steel or pouring con- 
crete, there’s a BANTAM to fit 
the KEY SPOT on that job! 
Schield Bantam builds just one 
size machine . . . builds more 
of them than anyone else... 
builds them to do more jobs for 
you with any of 9 different at- 
tachments. 


For special applications 
or routine jobs, there’s a BAN- 
TAM that can do your work 
faster with more profit for you! 
Find out about a BANTAM be- 
fore you buy any % yd., 5-6-7 
ton shovel-crane! 














—_—-—-—CLIP ... Mail Today for more information about the BANTAM. ~~ ™ 


YOU CAN BUY A BANTAM 


ANY WAY YOU WANT IT! 














WE HAVE A 


NEW 7 TON 


BANTAM 


Now, to let you han- 


dle bigger lifts, Schield 
Bantam offers a 7-TON 
CRANE on Heavy - Duty 
300" Crane Carrier! You 
can also get 5-ton 
(Crawler) and 6-ton (Car- 
rier and Self-Propelled) 
cranes to fit your job 
needs ... the most com- 
plete crane line-up in the 
%e yd. field! 


G-11 


268 Park Street 
Waverly, lowa., U.S.A. 









WORLD'S LARGEST PRODUCERS OF 
TRUCK-CRANES AND EXCAVATORS 














| 

! 

" SEND INFORMATION ON: Name Title 
[] Name of nearest Bantam Distributor 

| [] New 7-Ton Bantam Company ™ 

§ (J Crawler Mounted 
[-) Concrete Bucket [) Pile Driver Address 7 

' [] Clam [J Crane () Drag (J) Shovel 

1 1 Back Hoe [() Backfiller ([) Magnet City «State 


' ' 
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Because the Senate failed to act dup. 
ing the past session, more and 
problems are piling up for the FPC and © 
producers. The FPC doesn’t expect gg _ 
make much progress while under 9 
mandate from the Supreme Court toe. 7 
ercise jurisdiction over the producers 
while at the same time one branch of 
Congress and a committee of the other 4 
branch have said it shall not have such _ 
jurisdiction. “Exploratory” hearings : 
discussions of possible approaches, and ~ 
regulatory short cuts will have to sub ~ 
stitute for definite regulatory action yp. — 
til the final question of FPC jurisdic. © 
tion is settled. 

Even if the bill does pass next ses. 
sion, some FPC jurisdiction over 
ducers is provided which will involye 
more litigation for producers. Among 
other things, control over contracts con. 
taining certain types of escalation 
clauses, and others where the figure is 
in excess of the “reasonable marker 
price” will have to be defined. 


ODM okays Panhandle’s 
rapid tax-write-off 


















































Panhandle Eastern Pipe Line Co, 
Kansas City, received the second largest t 
fast tax write-off allowance granted by 
the government during the two-week 
period ended June 29. The Office of 
Defense Mobilization authorized Pan- 
handle to amortize 25% of $24,655,700 
worth of gas transmission facilities at 
the fast rate. 

During the period, ODM issued 30 

certificates of necessity authorizing rap- 
id tax amortization for $103,998,653 
worth of new or expanded industrial 
facilities, with petroleum refineries and 
pipeline companies receiving the bulk 
of the quick write-ofts. 


TET and Penn-Jersey get 
okay to move compressors 


Texas Eastern Transmission Corp. 
and Texas Eastern Penn-Jersey Trans- 
mission Corp. have received FPC au- 
thorization of a joint application 
(Docket G-8931) to shift 10,000 hp 
presently installed or authorized for 
construction on the TET system to the 
Penn-Jersey system and to construct ad- 
ditional hp on the TET system and two 
small loop lines in the Philadelphia 
area. The cost of the project is est 
mated at $2,597,400 for Texas Eastern 
and $2,836,000 for Penn-Jersey. 

The new facilities, which will im 
crease the system capacity east of Oak- 
ford storage to approximately 84} 
MMcf /day, will give Texas Eastero 
greater flexibility in its Philadelphia- 
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This modern parts warehouse is typical of the complete facilities available to service your 


Cooper-Bessemer equipment. 


WITH COOPER-BESSEMER... 


% 3 Rw q C€ E for the life of your engine 


When you invest in Cooper-Bessemer engines or 
compressors, skilled technicians are only as far away 
as the telephone. It is their job to see that the in- 
stallation is “right’’ in every detail... . that it con- 
tinues to operate at top efficiency. 


To aid in this program, Cooper-Bessemer has stra- 
tegically located service warehouses which offer 
prompt delivery of any needed replacement part. 
You don’t have to stock an expensive or extensive 
parts inventory, as Cooper-Bessemer factory parts 
will always be available ...even if the engine is no 
longer in production. 


Cooper-Bessemer also offers the helpful problem- 
solving experience of its engineering department and 


DIESELS @ GAS-DIESELS @ GAS ENGINES 
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field service engineers as changed conditions or new 
requirements arise. 


If your power problems fall within the 200 to 5000 
hp range, reliable Cooper-Bessemer Diesels, gas 
engines and heavy-duty compressors offer the eco- 
nomical and long-lived answer . . . and with the 
best of service always at your command. 


COOPER-BESSEMER 


GROVE CITY, PENNA. 


New York City * Seattle, Wash. © Bradford, Po. * Chicago, lil. 

Houston, Dalias, Greggton, Pampa and Odessa, Texas 

Washington, D. C. © Shreveport, lo. © San Francisco, los 

Angeles, Colif. © St. lLovis, Mo. © Gloucester, Mass. © New 

Orleans, la. * Tulsa, Okla. © Cooper-Bessemer of Conode Lid., 
Edmonton, Alberto—Halifox, Nova Scotia. 


@ ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 
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.. the time-tested quality coal tar coating in 
tape form...now made with Xtra thickness 
of coal tar to go farther, faster on pipe, pipe 
joints, fittings, mechanical couplings, tanks 
and other surfaces vulnerable to corroston. 


‘ 7 es " > 
7 


; a t: . 
5% > * te . 


USUAL METHOD 


(applying 30 feet of reguiar tape) 


»>coverage Dy the usu: 


See how the Xtra thickness of coal 

tar buile into TAPECOAT-X pro- 
vides extra protection per foot of tape. This extra thickness of coal 
tar, made possible by a new exclusive process, permits a single-wrap 
application that can be applied faster and over a greater area for 
savings in labor, material, time and money. 


These and other practical advantages make it worth your while to 
get the complete details on TAPECOAT-X. 


Write for literature today 


The TAPECOAT Company 


oe Sesh. F Ohek Sek cer Sane © wee ener SEl, ices, Ree 2 2 ee ek e. | 


1535 Lyons St., Evanston, Illinois 
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New Jersey delivery area and will 
mit deliveries in that area of tad 
quantities of gas on peak days, 
The project includes an ar 
to shift hp at TET’s Phoenixyj 
Chambersburg, and Wind Ridge (Pa) 
stations to the Penn-Jersey s StEM; Cop, 
struction Of 3300 additional rer 
cating hp at TET’s Linden, N. J, se. 
tion; and construction of 1] miles o 
loops in the Philadelphia area Penn. 
Jersey facilities include two § 
gas turbine centrifugal stations ar Pery. 
lack and Grantville, Pa. 


Hugoton withdrawal rate 
probe dismissed 


Kansas Corporation Commission has 
dismissed its probe into the ¢ 
tive rate at which major companies age 
taking gas from the Kansas side of the 
Hugoton field (GAS, June, p. 158), 


If ic had been found that gas was be. 
ing withdrawn faster on the Oklahom 
side than on the Kansas side, Commis 
sion Chairman Robertson said it woul 
be damaging to correlative rights of 
Kansas landowners and royalty owner 
and could mean actual drainage of gas 
from the Kansas side to Oklahom 
wells. 

The order dismissing the probe te. 
vealed, however, that the commission 
“having examined and considered it 
files and records and being fully ad- 
vised in the premises, finds: that the 
matter herein should be dismissed and 
the docket closed.” 


Lone Star would sell gas 
to Natural Gas Pipe Line 


Hearing has been scheduled to com 
mence Sept. 12 on an application ¥ 
Lone Star Gas Co., Dallas, requesting 
authority to construct a 230-mile pipe 
line in Oklahoma and Texas to make 
available 100 MMcf of gas per day a 
Fritch, Texas, to Natural Gas Pipe Lim 
Co. of America, Chicago (Docket G 
8763). 

Lone Star's proposed $18.7 milli 
project, to consist of 22- and 26m 
pipe, would extend from a connection 
with the company’s existing facilites 
in Cotton county, Okla., to a point new 
Fritch in Hutchinson county, Texas. le 
addition, the application asks autho 
zation for the operation of certain exit 
ing facilities which Lone Star said t 
has been operating for the purpose @ 
gathering gas but which now would 
used for transportation of gas in inter 
state Commerce. 

Natural Gas Pipe Line has not @ 
tered into a contract with Lone Sat 
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GALVOMAG anodes’ high 

potential gives you prac- 
GALVOMAG CURRENT tical protection in 
higher soil resistivities 
where conventional cast 
anodes find the going 
tough. 


CURRENT 
IN AMPS 


CONVENTIONAL CURRENT 


ANODE 
OuTPuUT 








SOL RESISTIVITY OHM-CMS 


~~ 

















When conditions are tough, 


, (;,ALVOMAG protection is best! 








COM 
on by 
sting GaALVOMAG* anodes offer 25% greater current output than conven- : 
pipe tional anodes—an important added margin that is paying off with Dow $ lew 
= dependable protection in higher resistivity soils. 
ya , ‘ 
» Line In average soils this high potential means four GALVOMAG anodes high potential anode 
et G do the work of five conventional anodes—cutting installation costs 
sie [it time and labor, extends dependable 
6 -in Get the facts and figures on how you can reduce both your original , ; 
ction investment and installation cost with GALVOMAG anodes. Call your cathodic protection 
itis Dow anode distributor today. THE DOW CHEMICAL COMPANY, Midland, d 
be Michigan. *Trademark of The Dow Chemical Company to higher 
as. lo 
hor! > . . * 
' DISTRIBUTORS: CATHODIC PROTECTION SERVICE, Houston, Texas © CORROSION SERVICES, INC., Tulse, Okie. . 
exIst ELECTRO-RUSTPROOFING CORP. (Gervice Division), Belleville, W.J. © ROYSTON LABORATORIES, INC., Blawnox, r esisiivily soils 
- Penna. © STUART STEEL PROTECTION CORP., Kenilworth, New Jersey © THE VANODE CO., Pasadena, Californic 
se 
Id be 
ater: 
( ef you can depend on DOW MAGNESIUM ANODES 
Stat 
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bur instead is proposing to construct 
. pipeline from Jack and Wise coun- 
ties, Texas, to Fritch in order to aug- 
ment its system supply by an initial 
average daily volume of 78 million cu- 
bic feet. Natural’s application for con- 
struction and operation of a total of 
about 350 miles of pipeline in Texas 
and Oklahoma at an estimated cost of 
28.487,000 was consolidated for hear- 
ings with these applications by inde- 
pendent producers which are proposing 
ro sell natural gas to the Chicago com- 


pany. Lone Star is proposing co sell 
gas to Natural at a price of approxi- 
mately 20.5 cents per thousand cubic 
feet, as compared with a claimed cost 
by Natural of 35.6 cents in its applica- 
tion. 


FPC approves plans of 
Montana-Dakota Utilities 


Montana-Dakota Utilities Co., Min- 
neapolis, has been granted a certificate 
by the FPC authorizing it to construct 
a total of approximately 44 miles of 
pipeline and 1090 hp in compressor Ca- 
pacity on its natural gas transmission 





Proven Economy! 
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» OVER 25,000 CROSSINGS EQUIPPED 


NSULATORS 


SINCE 1950 


\ CONCENTRIC SUPPORT INSULATOR 


Type “Z’” WOQSEAL CAS- 
ING BUSHING. POSITIVE 
SEAL .. . POSITIVE IN- 
SULATION. Heavy sleeve 
of tough synthetic rub- 
ber withstands abuse and 
weight of backfill earth. 
INSTALLED QUICKLY... 
No Shield Required. 








RB OOO It per } 


> 
rory sing anda protect 


wf . Bushing 4% 
Quickly Clamped 
to pepe & caning 


LOW COST pilus ENGINEERED DESIGN give 
LASTING ECONOMY for your Highway and 
Railroad Crossing Jobs ... 






Write for literature 


8 oO XK 


Houston Pittsburgh * 
los Angeles + San Francisco * 
Buenos Aires * 


4o3s8 
REPRESENTATIVES 


Kenilworth, N. J. 
Bartlesville, 
Durban, Natal, South Africae 


Okla. « Edmonton + 


LDA illicmvow. Line. 


TULSA @, OKLAHOMA 


Amarillo « Casper + Provo, Utah « Joliet, Illinois 
London, Ontario «+ Calgary 























































system in South Dako 

( Dockets G-8767 and 8843. oat 
Approximately 3014 miles of 

new line and 540 hp in compasnee tt 

pacity will be used to replace exi @ 





facilities in Harding ,; 
: arcing and Butte 
ties, S. D., and Fallon county on : 
The other new facilities include | 
proximately 9 miles of line extend: . 
to the Ellsworth Air For 
he Liiswe ce base 2 
Rapid City, 5. D., and abour 4Y, nik 1 
of line to Signal Oil and Gas Co's 
posed desulphurizing plant in ' ; 
akie county, Wyo. We b 
The FPC’s order also issued a certifi : 
cate co Signal, an independent gas peo E 
ducer, authorizing that COMpany to sell . 
to Montana- Dakota natural gas . 
cessed at the proposed plant, : 
Cc 


Montana - Dakota's construction | 
plans also include a 550-hp unit a, a 
compressor station in Hot Spej t 
county, Wyo., and the company plans 


to lease and operate an additional 899. , 
hp compressor unit to be installed by 
Montana- Wyoming Gas Pipe Line Co, , 
in its Worland compressor station ip . 
Washakie county, Wyo. 

, L 
Construction to boost ‘ 


Wilcox to 200 MMcf r 


Wilcox Trend Gathering System 
Inc., Shreveport, subsidiary of Texgg 
Eastern Transmission Corp. has te 
ceived FPC approval for $2.9 milligs 
additions to its system which will 
crease Wilcox’s Capacity to appre 
mately 200 MMcf of gas per day. 

It is expected that the entire proj 7 
will be completed by the end of ti 
year. The proposed facilities include® 
new 2000-hp compressor station t0 
located in Goliad County near Chan 
Texas; additional compression totali 
2200 hp to be added to the comp 
existing station near Thomaston, 
as; 16 miles of 16-in. line looping | 
portion of the company's mainlit 
some additional smali diameter lim 
and one 75-hp field compressor stati 
The company will also purchase @ 
existing lateral lines which conm 
wells to the company’s mainline. 



































TET offers capital stock 
shares for production firm 





At a recent meeting, directors 
Texas Eastern Transmission Corp. a 
thorized an offering of shares of ® 
capital stock in exchange for shares of 
the capital stock of Texas Eastern Pro 
duction Corp. in the ratio of one shatt 
of TET stock for each 2.6 shares & 
TEP stock. George T. Naff, president 
of Texas Eastern Transmission, 
that his company’s action is contingem 
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Packaged Compressor Plant (om. 
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RJATURAL GAS STORAGE COMPANY of Ilinois developed the 
Herscher Dome project to provide initial underground 
ude storage for 25 billion cubic feet of natural gas. Shortly 
tending after opening the field, which covers an area equaling 

94 square miles, leakage appeared which hampered utili- 
2 miles sation of the field to the degree originally planned. 


4 unique solution to this complex problem was developed 
by the Natural Gas Storage engineering staff A field 
compressor Station, equipped with a 12 SVG 660 h.p. At Herscher Dome — 
Reaird-Ingersoll- Rand packaged compressor plant, was 
installed near Herscher. Ten existing venting wells were 


tied into a pilot vent gas gathering system which was PACKAGED COMPRESSOR 


). $ pro. 
Wash. 
certifi. 
aS pro. 
I tO sel] 
aS pro. connected to the station. Operating with three stages of UTILIZED FOR 

compression the unit picks up vent gas from the wells 

ruction | at 2 psig and re-injects the gas into the storage sand at PILOT LEAKAGE CONTROL 
it at a approximately 700 psig. This method of vent gas con- 

pring, § trol has proved to be a practical operating procedure. SYSTEM 

; Plans 

ul 889. 

led by 

ne Co, 

100 in 


Handling 2.6 MM cu. ft. of recovered vent gas per day, 
the unit is equipped with automatic controls which 
permit it to be operated without attention except’ for 
scheduled servicing. Shipping the compressor, fully 
assembled, directly to the plant site saved valuable time 
in putting the gathering system into operation. 


Let us show you how a Beaird-Ingersoll-Rand packaged 
compressor plant can be designed to meet your special 
requirements. 

















is 

so 

Pro- NATURAL GAS STORAGE COMPANY'S Herscher Dome gas storage recovery. project 
vare compressor station, Herscher, Illinois—equipped with a Beaird-ingersoll-Rand 660 
a THE J. B. BEAIRD COMPANY, INC. h.p. 12 SVG four cycle gas engine driven compressor, Young radiator and all necessary 
o Shreveport, Louisiana controls. Other sizes 110- to 660 h.p. 

ited 

ent 


BEAIRD 


INING @ MANUFACTURING @ STEEL WAREHOUSE 
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To combat contamination .. . 









UNION |OIL 
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Main pump house manifold at Union Oil's Wilmington 
refinery uses hundreds of Hamer Line Blind Valves. 


HAMER Visible Shut-off LINE BLIND VALVES 


With literally hundreds of different hydro- 
HAMER Plug Valves carbons moving through the refinery, Union 
Oil can’t possibly risk product contamination. 


Custom-crafted, That's why they use Hamer Line Blinds. 
ee Hamer Line Blind Valves not only provide a 
applications where permanent, positive leakproof shut-off, but 
—- es are unsurpassed for long service-life and 
onteaihdinen lasting safety. In addition Hamer Line Blinds 
sions. Readily are fast, simple to operate. One man can 





open or blind a line in one minute. Costly 
down time is reduced. Operational 
efficiency is vastly increased. 


Send for FREE Catalog 


VALVES, INC. 


2919 Gardenia Ave., Long Beach 6, Calif. 
Representatives throughout the World 
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upon the tender of at lease 263,40) 
shares in response to the offer 

According to Mr. Naff. a registrar 
statement relating to the offer was file 
with the SEC on July 25. 

“The purpose of the offer is ¢ x“ 
quire shares of Texas Eastern Produc. 
tion Corp. stock in addition to the 
68.64% of the shares already Owned 
by Transmission so that thereafter 
Transmission will own 80% of more 
of the capital stock of Production, 80%, 
being the minimum percentage of Pro. 
duction capital stock required to per. 
mit the inclusion of that company in 
Transmission’s consolidated federal ip. 
come tax returns,” Mr. Naff stated 


American Louisiana finance 
plans approved by SEC 


The SEC has authorized the financ. 
ing plan of American Natural Gas Co, 
and American Louisiana Pipe Line Co. 
by which American Natural would selj 
736,856 shares of common stock 
shareholders through rights on the be- 
sis of one new share for each five shares 
held, and would use $20 million of the 
proceeds to purchase common stock of 
American Louisiana and the balance 
would be used to purchase the stock of 
other subsidiaries. 

The SEC also authorized American 
Louisiana to sell $87,750,000 of firs 
mortgage bonds to Metropolitan Life 
Insurance Co. and $9,750,000 to Mu- 
tual Life Insurance Co. of New York. 


Southern Natural would 
build new facilities 


Southern Natural Gas Co., Birming. 
ham, has applied for authorization w 
construct an estimated $2,157,00 of 
natural gas facilities consisting of ap 
proximately 39 miles of loop lines with 
addition of 4950 hp in two existing 
compressor stations; 5.5 miles of te 
placement line near Atlanta, Ga.; and 
5.3 miles of pipeline to connect exist 
ing facilities with a new gas supply 
from the Patterson Field, St. Mary 
parish, La. 

The construction pends approval by 
the FPC of an application by United 
Gas Pipe Line Co., Shreveport, for av 
thority to sell 50 MMcf of gas pet day 
to Southern. 

Also consolidated with the Souther 
United hearing were applications bj 
the following requesting an FPC on 
directing Southern to establish physic 
connection of its facilities with pr 
posed facilities of their own and to sel 
gas to them: Marshall, Lamar, 
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giving you the EDGE 


ON YOUNGSTOWN 
ELECTRIC WELD LINE PIPE 


You “Get the Edge’’ when you buy 
Youngstown high strength line pipe. This is 
provided thru careful control of end prepa- 
ration to give you accurately beveled ends 
that will line up quickly and easily and make 
a satisfactory joint. 

Chemical composition of the pipe is con- 
trolled to provide maximum weldability and 
ductility consistant with high strength re- 
quirements. This gives you excellent bending 
characteristics. 

Youngstown Electric Weld Line Pipe in 
sizes 6” to 22” inclusive are produced in 
long lengths, with uniform walls. 


ELECTRIC Fee L 
THE YOUNGSTOWN SHEET AND TUBE COMPANY 


(je! al Offices Youngstown. Ohio District Sales Offices in P 


SHEETS STRIP PLATES STANDARD PIP! LINE PUPE Ol COUNTRY TIURtLaArR Goon C(ONDtCIWT AND €w 
MECHANIC AT It ning COLD FINISHED BARS HOT ROLILEFD RARS Wikt Hay ROLLED HKoODS (OK) 
IiIN PLATI LLEC TROLYTIE vi gaye BLACK PLATE RAILROAD TRACK SPIKES MINI ROGOT mol’ 
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Men, Methods and 
r Machinery 

= Are the Difference 
: in Pipe Line 
Construction 


(;reene-Hale COUNTICS Pas districts: the 
towns of Double Springs, Phil Cam 

bell. Vincent. hk le CTIC. and Mules. os 
in Alabama; the Mid-Georgia Natural 
Gas Co.; and the town of Tchula, Mig 


Fotal estimated cost of their Proposed 
pipeline facilities is $4,565,000 





Kansas and Oklahoma job 
approved for Cities Service 


Cities Service Gas Co., Oklahoma 
City, has been authorized to construc: 
approximately 238 miles of Pipeline 
and a new 2700-hp compressor station 
on its natural gas transmission system 
in Kansas and Oklahoma to increase 
the daily Capac ity of the company § SYS- 
tem by approximately 50 M Mcf in 
1955 and 100 MMcf thereafter (Dock. 
et G:-8/780) 





El Paso-Pacific plans 
opposed at early hearings 


Proposals of El Paso Natural Gas Co, 
and Pacific Northwest Pipeline Corp, 
to import Canadian gas for use in the 
Pacific Northwest and California gor 
off to a bad start, when several objec- 
tions, mostly about point of delivery, 
were raised at preliminary hearings. 

Pacific Gas & Electric Co., San Fran- 
cisco, says it wont take any gas from 
El Paso except at Topock, while El Paso 
had originally planned to deliver it near 
Reno, Nev. Now El Paso proposes to 
continue the line from Reno to the 
San Francisco Bay area, delivering to 
PG&E's doorstep the 250 MMcf from 
Pacific Northwest 





HOUSTON 
ger cy) 


CONTRACTING 4OMPANY 
Yfneral ( onlhaclora— 


Another objection is raised by Colo- 
rado Interstate Gas Co., which claims 
that if FPC upholds PG&E's objection 
to take gas at any point other than To- 
pock, the volume of gas to be trans- 
ported over Pacific Northwests new 
line from San Juan basin to Washing: 
ton would be reduced, increasing the 


MEA CS CS A A ee A A Ae ee ee a LS ——_ price of gas to be purchased by CIG at 


DiLe GAS GASOLINE ¢ WATER PIPE LINES 


Lawrence H. Favrot « R. P. Gregory © Geo. A. Peterkin 


2707 FERNDALE, HOUSTON 6, TEXAS 





















































| 
| | k Springs. 
| CLIP THIS AND MAIL TODAY OO Py Oy ioe C=" 
—— } hed Additional opposition is raised by 
an 6 ae » the coal interests and the Oil Producers 
2" | Agency of California, who say that the 
| ) importation of natural gas from Can- 
| GAS 198 SOUTH ALVARADO STREET, LOS ANGELES 57, CALIFORNIA | > would impair the market for crude 
oil. 

| Standard Rates Apply te U. $. & Possessions ) 

heck h ith Bill 2 3.00 I 2. , 
se — ieuatia a | Northern’s system increase 
| Nome Title | to 1.1 billion MMcf okay 
| a — ia. es - Northern Natural Gas Co., Omaha, 
| Street —— — | has FPC authorization to construct new 
) | facilities in Texas and Iowa to increase 
, Cv—__—_ Zone___Stote_____ : its system capacity by 30,513,000 cu ft 


Dame — of gas per day, to a new rotal of 1,150; 


- — ee rd -~- —— ee I — os 
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COLD-EXPANDED LINE PIPE. With the recent instal- 
lation of facilities for hydraulic expansion at our 
Steelton, Pa., plant, we are now able to offer the oil 
and gas industries cold-expanded, electric-fusion-welded 
line pipe from 18 in. to 36 in. OD. Available in wall 
thicknesses to °< in. and in 40-ft lengths. We are 
equipped to grit-blast, prime, coal-tar-enamel and wrap 
the pipe to your specifications. 


HIGH-STRENGTH PIPE. For use at compressor stations 
and wherever high pressures, pulsation and vibration 
are encountered, we recommend pipe fabricated from 
Mayari R, our high-strength, low-alloy steel (yield 
point—50,000 psi min; tensile strength—70,000 psi 
min). This pipe has exceptional endurance strength 
(about 50,000 psi) as well as good ductility and impact 
qualities. Welds readily using normal procedures. 

More‘information about Bethlehem Gas Pipe is yours 
for the asking. We suggest that you contact the 
Bethlehem sales office nearest you. 








Normal Line Service.. Compressor Stations... 
There’s Bethlehem Gas Pipe for the Job 





BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 


Distributor: 


Bethlehem Steel 


Export 


Corporation 


BETHLEHEM STEEL 















































































pipeline mews ¢ Cont'd. 


569,000 cu ft (Docket G-2063, et al). 

Included in the $760,000 plans are 
a 2000-hp compressor unit at North- 
ern's Sunray, Texas, station and 6) 
miles of 6-in. pipe paralleling sections 
of existing line in lowa. 

Northern originally had proposed a 
much larger project, including the con- 
struction of facilities to enable it to 
import natural gas from Canada to sup- 
ply its customers in the Midwest. Hear- 
ings on the proposal to bring in Cana- 
dian gas were consolidated for hear- 
ings—which commenced in January— 








with several related proposals involv- 
ing an expansion of Northern's system. 
However, when these hearings resumed 
in June of this year, the FPC said, it 
became apparent that Northern could 
not obtain natural gas from Canada for 
the coming winter season and, conse- 
quently, the company proposed to con- 
struct facilities co meet only part of the 
demand for gas on its system. 

Northern plans to supply the re- 
maining demands for gas on its system 
during the 1956-57 winter season, and 
will file new and amendatory or sup- 
plemental applications covering that 
proposed service. 





Manifolded to provide a capacity of 200 
MM SCFD at 650 psig with a pressure drop 
of 1.5", these Aerotec units remove both 
dust and liquids from the gas. 


GAS SCRUBBERS 


designed to remove solids or liquids 


On this 845 mile, 30” feeder line from Louisiana to West Vir- 
ginia, five compressor stations present wide variations in con- 
tamination of gas being transported. 

At some stations, the scrubbing problem presented is one of 
dry dust removal. All others, fluid carryover requires the removal 
of dust and liquid. Aerotec Scrubbers for these compressor sta- 
tions were designed to handle the conditions encountered at each 
station. Resulting gas delivered to the 8000 horsepower compres- 
sors is dry and free from abrasive dusts. 


Aerotec Gas Scrubbers are 


noted for their ability to deliver 


gas, free of fluid carryover. No liquids used in the scrubbing 
process makes this possible. Temporary overloads of up to 100% 
are easily handled without efficiency loss. 


Contact our project engineers 


Sheets. 


today. Ask for Thermix Data 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in all principal aircraft centers) 
Canadian Affiliates: T. C. CHOWN, LTD, 1440 S. Catherine St. W., Montreal, Que. 


THE AEROTEC CORPORATION 


Aircraft Division 


152 


Greenwich, Conn. 








Pipeline People 


L. O. F. Glass Fibers Co. has 
pointed KEN C. SETTLEMYER Sales 
manager of the midwest region, Chi 
cago; ROBERT E. SIMPSON. sales aon 
ager of the southwest region with head. 
quarters in Houston: and ROBERT N 
HEYMAN, district manager of the Dal 
las area. 


In addition, THOMAS L. CARVER has 
been appointed sales manager for the 
eastern region, headquartering in New 
York, and JOHN B. BANKs is sales 
manager of the central region, Detroi 


Tube Turns, Louisville, has appoint. 
ed W. C. ROBINSON as assistant sales 
manager and FRANK BRIGGs has joined 
the staff of the company’s sales devel. 
opment department 


Several advances have been ap. 
nounced by Texas Gas Transmission 
Corp., Owensboro, Ky. E. F. HINDMAN 
is manager of the newly created Louisi. 
ana division in Lake Charles; Witty 
B. THRELKELD has succeeded JOHN W. 
POLKINGHORN, retiring, as director of 
the land and lease department, and has 
been named assistant secretary; RALPH 
W. THACKER has also been named as. 
sistant secretary; LOUIS S. ARRINGTON 
is supervisor of geologists; ALFRED E. 
LITTLE ts supervisor of proration, and 
ROBERT D. NORTHCUTT is supervisor 
of reservoir engineering. 


ERNEST NUBER has been promoted 
to general field sales manager for the 
Bristol Co., Waterbury, Conn. 


Several promotions have been ap 
nounced by Cooper - Bessemer Corp. 
Mt. Vernon, Ohio. JAMES W. REED, 
vice president, is Pacific Coast manager, 
in charge of offices in Los Angeles, San 
Francisco, and Seattle. JOHN ROGERS, 
who held the position for the past 1) 
years, is now special representative and 
consultant. C. M. REAGLE is now dis 
trict manager of the New York do 
mestic territory 


J. N. CARPENTER is superintendent 
of Lone Star Gas Co.'s pipeline depart 
ment. He succeeds LUTHER TOLBERT, 
who has retired. 


CHARLES W. LEE, who was previ 
ously vice president and general mat 
ager of Consolidated Western Steel di- 
vision of United States Steel, has be 
come president of that division, sue 
ceeding ALDEN G. ROACH. Mr. Roath 
is president of Columbia-Geneva Sted 
division. The National Tube divisi 
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BRADSHAW 4 CO. 


$30 FOURTH AVE., PITTSBURGH 19, PA. 
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SHAFER 
AUTOMATIC (or PUSHBUTTON) VALVE OPERATORS 


¢ TREMENDOUS POWER DIRECTLY ON 
VALVE STEM—NO LEVERS— 
NO GEARS—NO CLUTCHES 
¢ PROTECT COMPRESSOR STATIONS 
* THEY DO OPERATE IN AN EMERGENCY 
* THEY DO NOT OPERATE ACCIDENTALLY 
¢ ALL MOVING PARTS SUBMERGED IN OlL 












pipeline people ¢ Coni'd. 
of U. S. Steel has appointed KENNETH 
LIEBER to the post of assistant vice 

president-sales. He has been vice presi- NEW CONSTRUCTION : 
dent-engineer for Consolidated since PLANNED 


Jan. 1. LONE STAR GAS Co. 
for 230-mile 22- and ?: 





ANOTHER SATISFIED ERS] progress reports 


CUSTOMER 

































Vallas. Docker G-8763 
in. line Extending frog 





HENRY A. JACKSON JR. has been ee ee Cee ee 

| . . ritch in Hutchinsor ounty, Texas ¢ 
appointed assistant secretary ot New available 100 MMcf of aas day at Fritch ¢ N 
; . . , ‘ © Ne. 
York State Natural Gas (¢ Orp., Pitts- tural Gas Pipe Line Co. of America, . 
burgh. SOUTHERN NATURAL GAS CO., Birminghar 


Doc ket G 8742 for sy miles of | , 
Oop line 
4950 ho addition at two exist P tine and 


. ” one ing com 

S. N., CAMPBELL has b ctl assigned tions; replace 5.5 miles of line near iden an 
to the Houston office of Cooper-Besse- construct 5.3 miles to connect existing facilities 

with new gas supply from Patterson i 

there he w eo / @f)- el 
mer Corp., where he will handle the en Soomeauetie tin d in S 
gineering and sales of centrifugal, mo- 
tor, and engine driven compressors CURRENT CONSTRUCTIO 

ALLEN B. HIATT has been named as- ARKANSAS LOUISIANA GAS CO., Shrevepoy; 


sistant to the president of Pacific North Docket G-2507 for 134 miles of 636- te 241 
line in |! sections, and 10,500-hp compresso: 


Distribution Main For west Pipeline Corp. He was formerly station on its system in Arkansas, Louisiana, on 
Martinsburg with Phillips Petroleum Co Texas. Compressor station and 71! miles of ling 














. completed. 
Gas & Heating Co. 
. ip p ‘° one r. ATLANTIC SEABOARD CORP. 
Martinsburg, West Va. FRED H. MCIN1 _ has joined Amer Va. Docket G-6500 for 84-mile Bg 7 
erican Louisiana Pipe Line Co. as as | paral 
. ; ~ leling Cobb (W. Va.)-Baltimore (Md.) line ix 
sistant to the president In addition t© West Virginia, Virginia, and Maryland, and 2000 
SiGn OF SATISFACTION his other duties, Mr. McIntire will serve cones SS Se Sens Gee © ae 
county, W. Va. Williams-Austin Co. working on 
TRANSMISSION DISTRIBUTION as director of personnel. 31 miles in Brafton, Upshur and Randolph 
LINES SYSTEMS counties, W. Va. 
2 > ) ; ve at. 
SOMERVILLE CONSTRUCTION PHILIP R. COERPER has been ap CITIES SERVICE GAS CO., Oklahoma City. Dock 
Pm, + O pointed sales engineer in the Power et G-8571 and 8572 to install 39 miles of re. 
) “ ( I ict i: rine le ‘ . f N ibe , placemert line in Newton, Lawrence, Lafayette 
shiet Engine department of Nordberg : 
; | and Johnson counties, Mo., and Johnson county 
Manufacturing Co., Milwaukee. Kan 


PIPELINE CONTRACTORS SPECIFY... 


TULSA* 
WINCH @ 



























eR ager Pay wy a 
- ; : a. a vot : ok an - yale tt 


| *¢ 
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This contractor's truck mounts a Model 23 Tulsa Winch. The 
earth auger is powered forward with a Model 19 Tulsa Winch. 














Contractors everywhere choose Tulsa Winch to 
lighten their equipment-moving jobs. Tulsa Winches 
are available in 28 models, in capacities from mevisinn: OF 


6,500 to 80,000 Ibs., for every model and make TULSA, OKLAHOMA VWoeeveERS inc 


of truck or crawler tractor. *Reg. U. S. Pat. Off 
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BLAW-KNOX gas cleaners 
: thoroughly scrub gas with oit | 
no screens to clog 
~ no cyclones to fail 
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|, and 
f line 
» Ww 
Dar al- 
ne in 
2000 
pshur Blaw-Knox Gas Cleaners are en- 
re gineered and built to remove 
ph : 

dusts of all sizes under the most 
Noch severe operating conditions with 
t te. an absolute minimum of atten- 
vette, : 
unty tion. There are no screens to clog 





or cyclones to erode and fail, reducing operating 
efficiency. 

Immediately upon entering a Blaw-Knox Gas 
Cleaner, dust is violently, intimately washed with 
oil. The major portion of the heavier dust particles 
are actually scrubbed from the gas during this 
initial stage. 

Remaining tiny wet dust particles are caught and 
agglomerated by a multiple baffle, primary separator. 
This separator is kept clean and operating at peak 
efficiency by continual recirculation of oil which 
washes particles down into a dust reservoir. 

Finally, the gas flows through another expansion 
separation stage and into a multiple vane extractor 
which scrubs it clean of oil mist. 

Traveling at high velocities, microscopic particles 
of pipeline dust sandblast regulators, compressor 
parts and metering devices, resulting in replacement 
costs, loss of revenue and customer ill will. Clean gas 
costs you less. So, when you buy, specify a Blaw- 
Knox Gas Cleaner and be sure that you’re removing 
dusts of all sizes. 











BLAW-KNOX COMPANY s.pocar 2quipment Division 


1547 Fillmore Avenue + Buffalo 11, New York 
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TRENCHING 


This ‘Jeep’-propelled trencher 

























































digs trenches up to 6 feet deep 
and 14 inches wide. Mounted 
on the 4-wheel drive ‘Jeep’, it 
gets to the job in a hurry, and 
speeds up the laying of pipe, 
cable or drain tile. Traveling 
speedily to the job, the unit is 
ready for trenching in a matter 
of minutes. Greater mobility 
makes the ‘Jeep’ trencher prof- 
itable for short trenches. See 
your nearest Willys dealer or 
write for information. 


4-WHEEL-DRIVE 
UNIVERSAL 


jeep 





while 


YOuUT R.(, distrib 


en vsrite 


RUNABOUT DITCHER 


ach A tate *- miles 
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Barber-Greene 





4-wheel-drive does another job better: 


A member of the ‘Jeep’ family... world’s largest-selling 4-wheel-drive vehicles 


WILLYS MOTORS, INC., TOLEDO 1, OHIO 


EDWARDS PIPELINE SPECIALTIES 
CONCRETE RIVER WEIGHTS 
PIPELINE HALF SOLES 
WELDING SLEEVES 
| PIPELINE MARKER POSTS 


WARNER LEWIS 
SEPARATORS AND FILTERS 


DAVIS GAS ANALYZING 
INSTRUMENTS 


SILLERS PIG TRAPS 
AND CLOSURES 


PEERLESS 
LINE SEPARATORS 
GAS SCRUBBERS 

ODORIZERS 


FISHER M SCOPE PIPE FINDER 


ee 


BERYLCO NON-SPARKING 


of 52" x 36” trench SAFETY TOOLS 


for 


Mlhan Edwards, Fue. 


: i" 
on j La r 








COLORADO INTERSTATE Ga 

Springs. Docket G-2}2) . ‘less pe 

miles of 22-in. lin from Denver + am) 385 
with proposed Pacific Northwest Pipeline 


line at Green River, Wyo.; with 4400-hp cat 


pressor station nea: reen Ri 

tracting Co. begga: onatrestion vousten 
miles complete 8/| Balance, rie /% 
EAST OHIO GAS CO., Cleveland A 1} 
30-in. pipeline to serve Cleveland a 3-mmile 
point just south of Toleao. Construction sm 
April 5 Completion date Oct. } 'O”n Started 


MICHIGAN GAS STORAGE CO., Jackson 

G-6501 for 36-mile |6-in. line and 3300 

dition at Freedom compressor Station nae 
gan. Line would extend from Mt. Pleasant _ 
tion to Milwaukee Junction. Work onc June. 
started May |6. Bechtel Corp. to ten hoe 
line. uv len 


MONTANA - DAKOTA UTILIT!I 

apolis. Docket G-8767 and 8843 for 30) me 
of new line and 540 hp in compressor ; = 
in Harding and Butte counties, S. D. and Fallon 
county, Mont.; 9 miles of line near Rapid ¢ 

S D.; and 550 hp addition to Station in m 
Springs county, Wyo. September Completion, 


NEW YORK STATE NATURAL GAS Corp. pix 

burgh. Docket G-8568 for 21 miles of 20-in, lng 
paralleling section of line in Wyoming and Liv. 
ingston counties, N. Y. to complete looping of 
line from Potter county, Pa. to near Caledonis 
N. Y. Potter-DeWitt Corp. now at work. 


OHIO FUEL GAS CO., Columbus. Docker G-8752 
for |9 miles of line and a new metering station 
in north Central Ohio. Ohio Pipe Line Constrye. 


y 


tion Co. 25% finished with job. 


PACIFIC GAS & ELECTRIC CO., San Francises 
An 18-mile, |2-in. line in Colusa and Glen 
counties to bring gas into Sacramento valley 
from two new fields. September completion. 


PACIFIC NORTHWEST PIPELINE CORP., How. 
ton. Docket G-1429 for 1466 miles maining 
443 miles of spur and lateral lines; and 14 main. 
line compressor stations totaling 81,120 hp aw 
2 booster stations totaling 3300 hp, to extes 
from ignacio, Colo., in the San Juan basin, to 
Bellingham, Wash. (Seattle area). Fish North. 
west Constructors Inc., builders of the line, have 
let contracts to River Construction Corp., R, 
Fulton G Co., Associated Pipeline Contracton 
A. J. Curtis Construction Co... B. G M. Constr. 
tion Co., Midwestern Constructors Inc., H. 8 
Zachry Co. and Fulghum Construction Co. fe 
first G55 miles 


PANHANDLE EASTERN PIPE LINE CO., Kansm 
City, Mo. Docket G-2433 for construction o 
294.5 miles of mainline loops, 106.3 mile a 
lateral loops. and 4750 additional hp. The 2945 
miles located in Kansas, Missouri, Illinois, ind 
ana. and Ohio were constructed in 1954 and ae 
being operated under a temporary FPC permit 
Remainder of work is being held in abeyan 
until approved by FPC 


SOUTH GEORGIA NATURAL GAS CO., Birming 
ham, Ala. Docket G-1915 for 368-mile, 12% 
in. line beginning at connection with Southem 
Natural line in Lee county, Ala., extend 
southeast to serve new communities in George 
and Florida. Expected completion date: Septe 
ber 1955 


SOUTHEAST ALABAMA GAS DIST., Birming 
ham. A “U” shaped system of about 330 min 
to serve 24 communities in southeastern Ae 
bama from connections with Southern Netua 
About 95% completed. Scheduled for comple- 
tion in September. 


SOUTHERN COUNTIES GAS CO., Los Angem 
To build 31.5 miles of 30-in. line between Cx: 
tus City and Desert Center in Riverside county, 
Calif., to complete paralleling of the Califome 
Texas pipeline system. 


TENNESSEE GAS TRANSMISSION CO., House 
Dockets G-2310, G-2330 and G-233!. Cons 
tion is well advanced in Pennsyivama, New Je 
sey, and New York on a 250-mile, 24-in. i 
from Hebron (Pa.) storage field to 

Conn.. and an 18-mile 24-in. Hebron to Harm 
storage field plus 36 miles of 26-in. loop * 
Ohio have been completed. Development of # 
more storage fields—-Colden near Buffalo; He 
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. county, Pe Construction is un- 
rison, ae Miss., and at Morehead, Ky., on 
erway , stations This fall company will 
- 370-mile 30-in. line from Agua Dulce, 

e Kinder La., along Texas and Louisiana 

0 , as . 
Coast line (Docket ‘ 


Guif 

TERN TRANSMISSION CORP., 
TEXAS EAS” ew YORK STATE NATURAL 
“tsburgh. Docket G-2784 to con- 


7 Pp ; 

Gas CORP pipelines to connect up additional 
murrysville pool; acquire 2000-hp field 

wells 1" essor station; and install 1980- 


ing compr 
hp station. New York St 


¢ EASTERN TRANSMISSION CORP., 
soe + Docket G-2503 for 477 miles of 
9] 400 hp in new compressor stations, and 
oy additions at existing stations—all to 
36,020 “ m Texas Louisiana Mississippi, Ten- 
icon ae Ohio. Pennsylvania, and Ala- 
—_ would include a 377-mile line 


roject 
trom Saal Texas, to Kosciusko, Miss. The 


ts have been let: Houston Con- 
ease OS miles Tulsa Williams Co., 118 
ay? C. Price Co., 134 miles; H. B. Zachry 
~_? miles Brown G Root Inc. will construct 
a commgeaatet stations and furnish field super- 
vision. Pipeline construction under way; com- 


pressor work starting. 


GAS TRANSMISSION CORP., Owensboro, 
Ky. Docket G-6854 to lay 77.14 miles of partial 
icons in 7 sections between Covington, Tenn. to 
jeftersontown, Ky.; 74 miles, 12-in., 35 miles 
19.in., and 5 miles, 8-in. between Hardinsburg, 
Ky. compressor station and Columbus and Bed- 
ford, Ind.; to construct 26-in. crossings of Ten- 
nessee and Cumberland rivers in Kentucky and 
dual 12-in. crossings of Ohio river near Har 
dinsburg, Ky.; to build 4500-hp station at Co- 
iymbia, La., and to add 4000 hp at Greenville 
and Clarksburg, Miss.; 2000 hp at Lake Cormor- 
ant, Miss., and 1500 hp at Covington, Tenn 
HC. Price Co. to lay 26-, 12-, 10-, and 8-in 
lines (except river crossings); Houston Con- 
tracting Co. to lay 20-in.; Pentzein Inc. to lay 
Cumberland, Tennessee and Ohio river crossings 


Completion set for Oct. 31, 1955 


TRANSCONTINENTAL GAS PIPE LINE CORP., 
Houston. Docket G-4185 for 360 miles of 36- 
and 30-in. line paralleling sections of system in 
nine states. Would include two river crossings; 
one 3000-hp and one 7500-hp station and mis- 
cellaneous additions to present stations. Con- 
tracts let to O. R. Burden Construction Corp., 
Associated Pipe Line Contractors Inc., Midwest- 
en Constructors Inc., Houston Contracting Co., 
Western Constructors, Panama-Williams Co. 


ate will operate facilities. 


TRANSCONTINENTAL GAS PIPE LINE CORP., 
Houston. Docket G-2367 for 173 miles of 30- 
and 36-in. loops to parallel sections of existing 
system in Louisiana, Mississippi, Alabama, Geor- 
gia, North and South Carolina, Virginia, and 
Maryland, plus 46 miles of 1!2-in. and 16-in 
loops and 12-mile, 24-in. extension of mainline 
in New Jersey. Contracts let to O. R. Burden 
Construction Corp., Midwestern Constructors 
in., Panama-Williams Co., Williams Brothers 
Co., and Associated Pipe Line Contractors Inc. 





APPROVED 


CITIES SERVICE GAS CO., Oklahoma City 
Docket G-8780 for 4- to 20-in. 93-mile line be- 
tween Blackwell, Okla. and Independence, Kan. : 
'45-mile gathering system in Barber county, 
Kan. and Woods county, Okla.: and 2700-hp 
compressor station near Alva, Okla. 


NORTHERN NATURAL GAS CO., Omaha. Docket 
G-2063 et al for 6'/2-mile 6-in. line paralleling 
existing line in lowa and a 2000-hp compressor 
unit at Sunray, Texas station 


TRANSCONTINENTAL GAS PIPE LINE CORP., 
Houston. Docket G-9035 for approximately 27 
miles of loops in Louisiana, Georgia, North Caro- 
lina, Virginia, and Maryland to transport 10 
MMcf/day additional gas. 


WILCOX TREND GATHERING SYSTEM, Shreve- 
port. To build 16-mile 16-in loop line near 
Provident City, Texas: 2000-hp compressor sta- 
tion in Goliad county; add 2200 hp to existing 


Station at Thomaston and one 75-hp field com- 
Dressor. 
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4-wheel drive does another job better! 


BACKFILLING 


Equipped with a hydraulically- 
controlled front-mounted dozer 
blade, the 4-wheel-drive Univer- 
sal ‘Jeep’ is an efhicient back- 
filler. Shown here is a blade 
mounted on a ‘Jeep’ trencher— 
thus creating a single power 
unit that does both trenching 
and backfilling. See your near- 
est Willys dealer or write for 


information. 


4-WHEEL-DRIVE 
UNIVERSAL 


Jeep 


A member ef the ‘Jeep’ tamily...world's largest-selling 4-wheel-drive vehicles 
Willys Motors, Inc., Toledo laOhio 
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“IGCROSE-4INE TRAVELING PIPE 
TEANING AND PRIMING MACHINE 


This versatile pipe clean- 
ing and priming machine 
can be used for line travel- 
ing Operation or with sta- 
tionary base (shown at right) 
for yard cleaning and prim- 
ing—cither way it is better 
buile and more efficient to 
give you faster, trouble- 
free service. Crose clean- 
ing and priming machines 
are available for all sizes of 
pipe including 36” 


1 eee OO S&S 


MANUFACTURING COMPANY, INC. 


2715 DAWSON ROAD « PHONE MAdison 6-2172 « TULSA, OKLAHOMA 
14693 EAST COLFAX AVENUE, AURORA, COLORADO © 500 FIFTH AVENUE, NEW YORK CITY 
DISTRIBUTORS: CROSE-CURRAN LTD., EDMONTON « CROSE PIPELINE EQUIP. 
MENT CO., INC., NEWARK, N. J. © PIPELINE SUPPLY CO., HOUSTON 
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ACF Industries, Inc., Valve Div. 
Acro Mfg. Co., Crise Controls Div. 
Aerotec Corp 
American Cast lron Pipe Co. 
American Meter Co., Inc. 
American Recording Chart Co. 
American Telephone 

G Telegraph Co. 
Anchor Petroleum Co. 
Aqua Survey G Instrument Co. 


Baorber-Greene Co. 
Beaird Co., Inc., The J. B. 
Berry Division 

Oliver lron G Steel Corp. 
Bethlehem Steel Co. 
Black, Sivalls G Bryson, Inc. 


Blaw-Knox Co. 

Bradshow G Co. 

Bristo! Co., The 

Bryant Div., Carrier Corp. 
Bucyrus-Erie Co. 
Burgess-Manning Co. 


Cadillac Cast Parts Co. 

Caloric Appliance Corp. 64, 

Carbide G Carbon Chemicals Co. 
Union Carbide G Carbon Corp. 

Carborundum Co., Refractories Div. 

Carlon Products Corp. 

Carrier Corp., Bryant Div. 


Cathodic Protection Service 
Chaplin-Fulton Mfg. Co. 
Citizens Gas G Coke Utility 
Clark Bros. Co., 

Div. Dresser Industries, Inc. 
Cleveland Trencher Co., The 
Cobell Industries, Inc. 
Consolidated Western Steel Div., 

U. S. Steel Corp. 

Continental Can Co., 

Mills Plastic Pipe Div. 

Cooper-Bessemer Corp. 

Crane Co. 

Crise Controls Div., Acro Mfg. Co. 
Crose Mfg. Co., M. J. 
Cutler-Hammer, Inc. 


Darling Valve G Mfg. Co. 
Dearborn Chemical Co. 
Deico-Remy Div., 
General Motors Corp. 
Diebold, Inc. 
Dow Chemical Co., The 
Doyle Vacuum Cleaner Co. 
Dollinger Corp. 
Drake G Townsend, Inc. 
Dresser Industries, Inc., 
Clark Bros. Co. 
Dresser Mfg. Div. 
Dresser Industries, Inc. 
Roots-Connersville Blower Div. 
Dresser Mfg. Div., 
Dresser Industries, Inc. 
du Pont de Nemours G Co., Inc. 
E. |., Fabrics Div. 


26, 


26, 


Eastman Chemical Prod., Inc. 
Ebasco Services, Inc. 

Eclipse Fuel Eng. Co. 
Edwards, Inc., Allan 

Electro Rust-Proofing Corp. 
Empire Stove Co. 


Federal Telephone G Radio Corp. 
Fisher Governor Co. ] 
Fisher Research Laboratories, Inc. 
Florence Stove Co. 

Forni Co., George P. 

Foxboro Co., The 

Fulton G Co., R. H. 
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Gas Subscription Order 
66, 67 


General Controls Co. 
General Electric Co. 
Gas Turbine Div. 
Electronics Div. 
General Gas Light Co. 
General Motors Corp., 
Delco-Remy Div 
Goodrich Chemical Co., B. F. 
Grabler Mfg. Co. 
Greenlee Tool Co., Div. of 
Greenlee Bros. G Co. 
Griffiths Co., E. F. 
Grove Valve G Regulator Co. 


Hamer Valves, Inc. 
Harper-Wyman Co. 

Hays Manufacturing Co. 
Heath Survey Consultants, Inc. 
Hill, Hubbell G Co. 

4H G&L Tooth Co. 

H G M Pipe Beveling Machine Co 
Holan Corp., J. H. 

Holan Thrift Line Corp. 
Houston Contracting Co. 
Hydrauger Corp., Ltd. 


Ingersoll-Rand Co. 


Jaeger Machine Co. 

Jenkins Publications, Inc 
lohns-Mansville Corp 
Johnson Williams, Inc. 
Jones G Laughlin Stee! Corp. 


Koppers Co., Inc., Tar Prod. Div 
Gas Apparatus Div 


Ladish Co 

Lancaster Meter Parts Co 
Ledeen Mfg. Co. 

L.O.F. Glass Fibers, Inc. 
Logistics Research, Inc 


Maxitrol Co. 

Mayes Bros., Inc. 

McCabe-Powers Auto Body Co. 

Meriam Instrument Co., The 

Midwest Piping Co., Inc. 

Milwaukee Gas Specialty Co. 

Mine Safety Appliances Co. 

Minnesota Mining G 
Manufacturing Co. 

Morrison Steel Prod., Inc. — 

Motorola Communications G& 
Electronics, Inc 136 

Mueller Co. 23, 24, 25 

100 


National Tank Co. 
National Tube Div., 
U.S. Steel Corp. 4 
Notural Gas G Oil 
Resources Committee 
Natural Gas Odorizina Co., Inc 
Naugatuck Chemical Div. of 
U. S. Rubber Co. 
New Enaland Forestry Service, Inc. 
Nicolet Industries. Inc. 
Nordstrom Valve Div., 
Rockwell Mfaq. Co. 
Norton-McMurray Mfg. Co. 
Norwalk Valve Co. 
Ohio Iniector Co., The 
Oliver Iron G Steel Corp., 
Berry Div. 
Oronite Chemical Co. 
Owen-Pewthers Mfg. Co. 
Owens-Corning Fiberglas Corp. 


Parsons Co. 

Peerless Mfg. Co. 

Peerless Manufacturina Corp. 
Petroleum Instrument Co. 
Philco Corp.., 


Govt. G Industrial Div. 102, 103 
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Phillips Petroleum Co. 

Pipeline Anode Corp 

Pittsburgh Coke G Chemical Co 
Protective Coatings Div. 7 

Pittsburgh Equitable Meter Diy 
Rockwell Mfg. Co “33 

Polyken Products Dept. of the ’ 
Kendall Co. 

Prat-Daniel Corp 

Pritchard G Co., J. F. 


Radio Corp of America 
Reed Manufacturing Co. 
Refinery Supply Co., The 
Reliance Regulator Div., 
American Meter Co.. 
Inc. 
Remington Rand, Inc. 
Republic Steel Corp. 
Reynolds Gas Regulator Co. 
Ridge Tool Co., The 


Second 
104, 10 4 
2 


Robertshaw-Fulton Controls Co. 7 j 


Rockwell Mfg. Co., 


Nordstrom Valve Div. 9 


Pittsburgh Equitable 
Meter Div. 33 
Roots-Connersville Blower Div., 
Dresser Industries, Inc. 
Roper Corp., Geo. D. 
Royston Laboratories, Inc. 
Ruud Manufacturing Co. 


Safety Gas Main Stopper Co. 
Sangamo Electric Co 

Schield Bantam Co. 

Servel, Inc. 

Sharples Chemicals, Inc. 
Sherman Products, Inc 

Sinclair Oil G Gas Co 

Skinner Co., M. B. 

Somerville Construction Co 
Southern Mill G Mfg. Co. 
Sprague Meter Co. Fourth 
Standard Electric Time Co., The 
Standard Magnesium Corp. 
Standard Pipeprotection, Inc. 
Station Construction Co. 


Tapecoat Co., The 144 
Telsco Fittings Div., 

Texas Lawn Sprinkler Co., Inc. % 
Thermac Co. 15 
Titan Valve G Manufacturing Co. — 
Tube Turns, Inc. 117, 118 
Tulsa Winch Div. of Vickers, Inc. 154 


Union Carbide G Carbon Corp., 
Carbide G Carbon Chemicals Div. 
United Engineers G 
Constructors, Inc. 
United Pipe Utility Suppliers, Inc. 
Universal Controls Corp. 
U. S. Pipe G Foundry Co. 
U. S. Rubber Co., 
Naugatuck Chemical Div. 
U.S. Steel Corp., 
Consolidated Western Steel Div. 
National Tube Div. 


Vermeer Manufacturing Co. 
Vulcan Rubber Products, Inc. 


Wachs Co., E. H. 

Warren Petroleum Corp. 
Webster Engineering Co. 
White-Rodgers Electric Co. 
Wilkinson Products Co. 
Williams Brothers 
Williamson, Inc., T. D. 
Willys Motors, Inc. 
W-K-M Mfg. Co., Inc. 
Wood Co., John 

Wood Industries, Inc., Gar 


156, 
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Youngstown Sheet G Tube Co. 
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